VOL. 29. No. 27.) 
WEEKLY. 


NEW YORK, WEDNESDAY, DECEMBER 30, 1896. 


5 $3 PER ANNUM. 
( Single Copies, 10 Cents. 


Copyright, 1896, by ELecrricat Review Posiisninc Company, Times Building, 41 Park Row, New York. 


Entered at Post Office, New York, as Mail Matter of the Second Class. 


VIEWS, NEWS AND INTERVIEWS. 

A man in Boston has occupied his 
pare time in keeping track of the 
veather. He reports that since Janu- 
iry 1, 1896, there have been but 18 
‘lear Sundays in Boston. In connec- 
ion with this fact it is stated that the 
earnings of the West End Street Rail- 
way Company have for some time 
shown an increase over earnings for 
the same period of last year, but the 
inerease is due to the additional mile- 
age over last year. If there had been 
more clear Sundays the earnings, it is 
argued, would have been proportion- 
ately larger. The West End people 
figure that their road is losing $2,000 
a day as a result of the delays and 
inconveniences due to the uncompleted 
state of the subway. 


Of the 18 traction companies in the 
United States that own over 100 miles 
of track, the West End Street Rail- 
way Company, of Boston, stands sec- 
ond, with 288 miles, the first being 
the Union ‘Traction Company, of 
Philadelphia, with 420 miles of track. 


‘*Madame, am an experimenter 
with X rays,” remarked the wander- 
ing wayfarer, as the lady of the house 
opened the back door. *‘I have dis- 
covered what the X rays are, but in 
order to inform the world of the fact, 
| am obliged to raise X——” He 
dodged the broom-handle just in time, 
skipped nimbly down the walk and 
slammed the gate in the dog’s face, 
remarking, ‘‘ Women never will have 
a sense of humor.” 


The success of the electric trans- 
mission line between Buffalo and 
Niagara Falls has so enthused an 
Albany, N. Y., paper that it predicts 
‘hat within afew years the trolley-car 
systems, as well as all other electrical 
plants, in the cities of the United 
States and Canada lying in a radius 
of 400 or more miles of Niagara Falls, 
will be propelled by power generated 
at the Falls. 


The passenger traffic on suburban 
steam railroads around New Haven 
and Hartford, in Connecticut, has 
rapidly declined, on account of com- 


petition from trolley lines. The Nau- 
gatuck & Waterbury Railroad carried 
48,672 passengers in 1894 and only 
6,051 last year. The number carried 
by the Union & Waterbury Railroad 
declined from 23,124 passengers in 
1894 to 3,107 in 1895. 


The enterprise of man is simply 
wonderful! The sacred Alps are 
soon to be invaded by the worldly 
rattle and roar of the ‘‘ broomstick 


$1,000,000 or over. The largest of 
these was the New York ‘Telephone 
Company, with a capital of $16,000,- 
000. ‘Twenty-three railroad com- 
panies were incorporated. The total 
umount of capital invested in new 
companies during the year will aggre- 
gate in round numbers $285,000,000. 


One day last week dogs chased a 
cat up an electric light pole in New 
York city. The cat seemed content 
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train,” as Holmes calls it, and the 
flashes of the cat’s eyes are to light 
the solemn grandeur of the mountains’ 
recesses.——Oswego, N. Y., Times. 


There were 1,439 companies incor- 
porated in New York State during 
1896, as compared with 1,423 in 
1895. The largest incorporation of 
the year was the Brooklyn Rapid 
Transit Company, with a capital of 
$20,000,000, upon which a tax of 
$25,000 was paid. The smallest tax 
paid during the year was 63 cents on 
several companies of %500 capital. 
There were 14 companies, exclusive 
of railroads, which paid a tax of 


to stay where she was, but a police- 
man decided that she must come 
down. He couldn’t get her to aban- 
don her lofty perch and sent to the 
station-house for a sergeant and four 
patrolmen as reinforcements. The 
six cops couldn’t lure the cat down, 
and she amused herself between their 
futile efforts by walking out on the 
wires and pack again to the cross- 
arm. Finally a Society for the 
Prevention of Cruelty to Animals 
agent, with the aid of a long ladder, 
rescued the cat. Believers in the 
transmigration of souls say that the 
cat was the reincarnation in animal 
form of a deceased lineman. 
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FUSE-BLOCK AND LIGHTNING-AR- 
RESTER TESTS AT NIAGARA 
FALLS. 

INTERESTING MADE 
DURING 


PHOTOGRAPHS 
THE TESTS. 


During some tests recently made in 


the transformer building of the 
Niagara Falls Power Company a 


number of curious photographs were 
taken. ‘Two days were spent on the 
work. the first being devoted to fuse- 
blocks and t&e second to lightning 
arresters. 

In one of the tests on fuses, four 
Westinghouse fuse-blocks of the so- 
called sneezer type were connected 
up in series so as to form a dead short- 
circuit on the high-pressure — or 
10,000-volt—side of the transformers, 
which raise the voltage for transmission 
to Buffalo. One of the 5,000-horse- 
power dynamos was then turned on, 
and during the accompanying fire- 
works a snap-shot was taken, with 
the result as shown in the follow- 
ing illustration. ‘The plate was prob- 
ably exposed immediately after the 
first flash had taken place, but so 
quickly following it that it shows 
plainly the paths taken by the drops 
of molten metal thrown out of the 
blocks by the expanding hot gases, 
which were formed by the melting and 
volatilization of the aluminum fuses, 

The tests of the second day afforded 
an opportunity to catch some prettier 
and rather more interesting photo- 
graphs. The lightning arresters on 
the Buffalo transmission line are of 
General Electric design, and it was 
desired to ascertain the proper number 
of spark gaps for this particular 
system. Accordingly, a combination 
was made on the station arresters so 
as to place a certain number of spark 
gaps in series across the terminals of 
the high-pressure transformers, 
several of the carbon resistance rods 
(shown in the illustration at the foot 
of the marble panels) being also in 
the circuit. (See Fig. 3.) 

One of the 5,000-horse-power dyna- 
mos was then turned on the circuit, 
and a static discharge from a Thom- 
son induction coil was passed over 
the arrester, in order to see if the 
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voltage on the line was sufficient to 
form a short-circuit when started and 
assisted by the static discharge. No 
short-circuit forming in the _ first 
trial, the number of spark gaps and 
carbons was gradually reduced, until 
they finally became insufficient in 
number to prevent the short-circuit- 
ing of the machine. 

During the following explosion of 
the fuse wire a snap-shot was taken, 
and the resulting photograph shows 
very clearly the path taken by the 
current. 

The next test was made with 
some Westinghouse arresters of the 
standard Wurts_ design. ‘T'wo 
stands of the porcelain blocks, 
each block having six spark gaps, 
were connected up in the same gen- 
eral manner as in the previous test. 
A static discharge being passed over 
the system, ashort-circuit was started, 
but the promptaction of the arresters 
broke it at once. The lighting up of 
the sides of the white porcelain blocks 
was caused by the reflection of the 
flash as the current passed across the 
gaps, the light being thrown out 
through the narrow slits in the faces. 
One or two small explosions were 
caused by the fusing of the ends of 
the copper ‘‘jumpers” connecting 
the blocks, the ends not being soldered 
firmly. as they would be in practice, 
but merely laid in place. . 

It may be noticed, on examination 
of the illustrations, that the wires 
leading from the induction coil were 
not connected to the leads from the 
dynamo. It was found, on first trial, 
that the discharge from the coil passed 
through the transformer instead of 
across the spark gaps. To remedy 
this the leads were moved back so as 
to place a number of the gaps in series 
with the transformer circuit, the 
remaining gaps forming an easier 
path for the discharge than the other. 

Calendars for 1897. 

The Ashton Valve Company, 271 
Franklin street, Boston, are sending 
out a neatly prepared wall calendar, 
advertising the Ashton pop safety 
valves. 

The Agricultural Insurance Com- 
pany, of Watertown, N. Y., through 
Hi. H. Kellogg, 26 Pine street, New 
York city, has sent to its friends a 
simple but effective calendar in large 
type. 

The American Electrical Works. 
Providence, R. I., is sending to its 
thousands of customers and friends 
an unusually beautiful calendar carry- 
ing a colored picture of its extensive 
Phillipsdale Mills. 

The Missouri Telephone Manu- 
facturing Company, 917 and 919 
Market street, St. Louis, Mo., has 
favored its many friends with a large 
calendar, produced in the highest 
style of the lithographer’s art. The 
design is especially pretty and 
effective. 


The Sacramento Transmission 
Line Open. 

The Central Elettric Company’s 
new 30-mile electric transmission 
line between Newcastle and Sacra- 
mento, Cal., was successfully opened 
on December 23. A test current of 
15,000 volts was used and the line 


was found to be in perfect order. 
The current will be used to supply 
are street lights in Sacramento. 


ELECTRICAL REVIEW 


The Phoenix Carbon [anufactur- 
ing Company Doubling Its 
Plant. 

The entire city block just north of 
the present plant of the Phenix Car- 
bon Manufacturing Company, of 
St. Louis, Mo., has been purchased 
by that company, and the establish- 
ment in the very near future will be 
greatly enlarged by the addition of 
more special carbon machinery, and 
the erection of new carbon furnaces 
and ovens. 

This move is of especial interest to 
the electrical and allied industries, as 
it is an indication of the growing 
improvement of one of the most im- 
portant independent carbon factories. 
The Phoenix Carbon Manufacturing 
Company has been established between 
two and three years, and its organiza- 
tion by Mr. 8S. G. Booker was done 
with the principle that, owing to the 
condition of the carbon trade, there was 
an opportunity, because of the carbon- 
making alliance, for such an inde- 
pendent company. Colonel Booker, 
because of his specific knowledge of 


India Rubber and Gutta-Percha 
Insulating Company’s Reception. 


The following invitation has been 
issued to the electrical trade of New 
York city and vicinity : 

The India Rubber and Gutta-Percha 
Insulating Company, Wm. M. Habir- 
shaw, general manager, and Messrs. 
J. W. Godfrey, F. W. Harrington, 

B. Olson, present their compli- 
ments and request the honor of your 
presence at their offices, Thursday 
afternoon, December 31, 1896, one to 
six. 

15 Cortlandt Street, Room 52. 

New York, December 14, 1896. 

These holiday receptions of Messrs. 
Godfrey, Harrington and Olson have 
come to be a feature of electrical life 
in New York city, and that for the 
current year bids fair to surpass its 
predecessors in point of attendance 
and good-fellowship. 

Baechtold & Parker Electric 
Company. 

The Baechtold & Parker Electric 
Company, 79 and 81 Washington 
street, Brooklyn, N. Y., have recently 
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carbon, its characteristics and appli- 
cation for electrical uses, combined 
with his popularity in the electrical 
field, is peculiarly fitted for the man- 
agement. 

The company will continue the pro- 
duction of staple forms of carbons, 
making also in greater quantities the 
battery carbons for which the com- 
pany has gained a reputation, and 
also carbon specialties for telephone, 
motor brushes and the multitudinous 
forms in which carbon is used. 

--- 
National Bank of Illinois Had Too 
Many Railway Bonds. 

The failure last week of the 
National Bank of Illinois, of Chicago, 
which was the first of a series of bank 
failures in that city, is understood to 
have been due to an unfortunate in- 
vestment in electric railway bonds. 
The bank had a joint account, it is 
said, in $2,250,000 bonds of the 
Calumet Electric Railway Company, 
and the party carrying the other half 
is understood to have laid down, so 
that the bank had to shoulder the 
entire business. Farson, Leach & 
Company, of Chicago, who are practi- 
cally the owners of the Calumet Elec- 
tric Railway Company, announced on 
December 23 that their firm had not 
been affected by the failure of the 
National Bank of Illinois, and that 
the Calumet Electric Railway Com- 
pany will not go into the hands of a 
receiver. 


enlarged their facilities very materi- 
ally, and also bought out a large and 
complete stock of ‘* American” 
dynamos and lamps, which they 
are now offering to the trade 
on particularly favorable terms. The 
company are headquarters for the 
**American—Wood” are dynamos, 
Jamps and appliances, and carry 
at all times a full stock of elec- 
trical appliances, and can fill even 
the largest orders on very short notice. 
A special feature is also made of re- 
pairs to all kinds of electric and rail- 
way appliances. A full force of ex- 
perienced hands is kept at work. 


Tacoma Railway and Motor Com- 
pany’s Property Foreclosed. 


A press dispatch from Tacoma, 
Wash., states that the suit of the New 
York Guaranty and Indemnity Com- 
pany vs. the ‘Tacoma Railway and 
Motor Company, involving the fore- 
closure of a mortgage held by the 
former upon all the property of the 
latter, was decided by Judge Hanford 
on December 23 in favor of the plain- 
tiff. The property, which includes 
every foot of street car line in the 
city, was ordered to be sold 30 days 
hence for the purpose of satisfying 
unredeemed and outstanding bonds to 
the amount of $1,350,000, which are 
also subject to a mortgage of $85,000. 
It is generally understood that the 
property will pass into the hands of 
the General Electric Company. 
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LITERARY. 

With the number bearing date 
January 2, The Living Age begins its 
212th volume. This sterling maga- 
zine loses none of its interest or 
value, but rather grows in excellence 
as its years increase, adding the 
experience of the past with fi! 
appreciation of the needs of the 
present. 

The ‘ Building and Engineeriy. 
Trades Directory,” which has ju: 
been published by F. W. Dodge, 14: 
Franklin street, Boston, is a model 
its way. It contains complete list 
properly classified and indexed, of « 
the contractors and builders an 
others interested in building in metr. 
politan Boston, as well as the officia 
lists of the building exchanges of Bos 
ton, together with lists of the arch 
tects and engineers of New England 

The American Machinist, of Ne 
York, has been making an investiga 
tion of the apprenticeship question s« 
far as it relates to those trades con 
cerned in the production of machin 
ery. The results are given, tabulate: 
and in the form of letters, from near): 
all of the more prominent machiner 


building establishments and railwa 

systems of the country, and show that 

in those trades at least, apprenticeshi)) 
is by no means a thing of the past, a 

many suppose it is, but that it is stil! 
generally practiced and believed in. 


GENERAL NOTES. 

According to a foreign exchang: 
thin nickel tubes have recently bee: 
made in France by depositing nicke! 
electrolytically on a matrix of fusibl 
metal, the latter being finally removed 
by means of boiling oil. 

At a special meeting of the stock- 
holders of the Postal Telegraph—Cabl« 
Company, held in New York city o: 
December 22, the consolidation 0! 
the company with the Commercia 
Cable Company was ratified. 

The New England Telephone anc 
Telegraph Company have begun wor! 


- on their new conduit system i) 


Lenox, Mass., which they hope t 
complete in 30 days. The centra 
office, in Sedgwick Hall, has now 3( 
subscribers, and that number will be 
about doubled by the improvements. 

The Union Electric Telephon: 
Company, of Waconia, Iowa, ar 
rushing the construction of the new 
telephone line in Owattona, Minn. 
and have a large crew of men now 
engaged in setting poles and pre- 
paring for the wiring. According to 
the provisions of the franchise, the 
line is to be completed and ready fo: 
use February 1. 

The directors of the Brighton & 
Rottingdean, England, Electric Sea- 
shore Railway held a meeting recently, 
at which it was decided to repair all 
damage done to the line by the gales 
of a month ago, to rebuild the damaged 
cars, to re-erect the station and put 
in hand another car, and to make 
provision for the safe accommodation 


of cars in future gales. A fund has 
been opened for the benefit of Mr. 
Magnus Volk, the engineer and 
originator of the line, owing to the 
great personal loss sustained by him 
through the almost entire destruction 
of his railway. 
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Twenty-fifth Anniversary of the 
Stevens Institute of Technology. 

A noteworthy event in the annals 
of technical education in the United 
States will be the forthcoming cele- 
bration of the twenty-fifth anniver- 
sary of the Stevens Institute of Tech- 
nology, on the 18th and 19th of 
february next. 

The programme will consist of a 
banquet at the Hotel Waldorf, New 
York, to which representative engi- 
neers and technical educators through- 
vut the country will be invited. On 
the following day the Institute will be 
»pen for inspection, and the methods 
of instruction, together with the 
.pparatus in the various laboratories, 
will be explained. 

A feature of the exhibition will be 
the collection illustrating the work of 
he alumni, and consisting of machin- 
‘ry, apparatus, drawings, etc., repre- 
senting the product of their activity 
luring the 25 years. 

The festivities also include a recep- 
tion tendered to the faculty, gradu- 
ates and undergraduates by Mrs. E. A. 
Stevens, widow of the founder of the 
Institute, at Castle Point, Hoboken. 
A promenade concert and dance in the 
evening will conclude the celebration. 


Dr. Perrine Not Connected With 
the National School of Electricity. 
To THe Eprror or ELectricaL Review: 
My attention has been called to the 
fact that the Chicago School of Elec- 


tricity is making use of my name in — 


their advertisements. Such a use is 
altogether unauthorized. 

The work I did for the National 
School of Electricity on their lesson 
leaves was supposed to be for their 
classes entirely, and was of the nature 
of a review of some of Professor 
Jackson’s writings. 

I have no connection with the 
National School of Electricity, and 
consider that their use of my name is 
of the nature of a breach of faith on 
the part of the managers of the 
National School of Electricity. 

Yours truly, 
Freperic A.C. PerRRINE. 
Palo Alto, Cal., December 19. 


Funeral of Harvey L. Lufkin. 


The funeral of the late Harvey L. 
Lufkin, whose death was chronicled 
in last week’s ELecTRICAL REVIEW, 
occurred at 11 A. M. on December 23, 
at St. Mary’s Church, in West Forty- 
sixth street, New York city. A large 
number of electrical men were in 
attendance, and several. handsome 
floral pieces were sent from different 
parts of the country. The interment 
was at Greenwich, Ct. 


Christmas Gifts to Street Railway 
Men. 


‘The conductors and motormen em- 
ployed on the Steinway, L. I., trolley 
road received their Christmas presents 
from the company on December 24. 
All the men who have handled their 
cars for the past year without aecident 
received $25 each, and those who have 
been on the road for less than a year 
received $12 each. . 
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Attachment Against Emmet C. 


Gibson. 


The Sheriff has received an attach- 
ment for $25,000 against Emmet C. 
Gibson, president of the Akron Street 
Railway and Illuminating Company, 
of Akron, Ohio, in favor of Ira M. 
Miller, on three notes. Mr. Miller 
sold the Akron General Electric Com- 
pany to Mr. Gibson in December, 
1895, and it is asserted that Mr. Gib- 
son incurred obligations to the amount 
of $600,600 in purchasing it and the 
Akron Street Railway Company, for 
which he gave notes, maturing from 
time to time. It is alleged that he 
has disposed of his real estate in Wash- 
ington, and some securities. 

Receiver for Miner & Company. 


John Callahan has been appointed 
receiver for Miner & Company, elec- 
trical contractors at 1237 Broadway, 


A Brooklyn Car Shed Burns. 


Six sections of the Brooklyn Heights 
Railroad Company’s car barn at Myrtle 
and Wyckoff avenues, in Brooklyn, 
N. Y., were destroyed by fire on 
December 27. There are 13 sections 
in the shed with double tracks in 
each. All the open cars, and some 
closed and sand cars, were stored in 
that part of the building which was 
burned. When the fire was discov- 
ered several] hundred employés who 
were near helped to run the 210 cars 
out of the shed. ‘Ten open cars, two 
closed cars and two sand cars were 
burned. The fire spread so rapidly 
that in less than five minutes six sec- 
tions of the shed were burning. ‘The 
loss is estimated at $30,000. 


OBITUARY. 


Elias 5. Ward, a prominent business 
man, of Newark, N. J., died on De- 
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New York city, in a suit brought by 
Mortimer Norden, one of the partners, 
against Edwin D. Miner and Edward 
F. Gavin, the other two partners. 
They were all formerly connected 
with the Fifth Avenue Theater, Mr. 
Miner being a son of Henry C. Miner. 
The Sheriff received an execution on 
December 23 against the firm for 
$526 in favor of David 8. Brown, Jr. 
Miner & Company’s principal busi- 
ness was the construction of illu- 
minated signs and electrical work for 
theaters. 
- 
Going Too Far With Science. 
[From the Detroit Free Press.| 

The patient’s symptoms indicated 
cardiac troubles, and the doctor got 
out his stethoscope and applied it to 
his chest to test the action of the 
heart. 

The patient flushed angrily, un- 
buttoned his vest and took from his 
inside pocket a $5 bill wrapped ina 
piece of old paper. 

** I think it’s carrying things a little 
too far,” he said, ‘‘when you doctors 
go to looking through a man with an 


X ray to see how much meney he has.” 


cember 23, aged 54 years. He was 
an early investor in and advocate of 
electric railroads. He was one of the 
projectors of the Rapid Transit Rail- 
road in Newark, and after it was sold 
to the Consolidated company he re- 
tained a large interest in it and joined 
a pool to buy the Newark & South 
Orange road, of which he became 
president. At the time of his death 
he was interested in the Plainfield 
road and the Bridgeport road. Mr. 
Ward was of a very charitable char- 
acter, and had an unusually large 
acquaintance. 

The Bibber-White Company. 

The old firm of Bibber & White, 
manufacturers of electrical supplies, 
was reorganized last week at Water- 
ville, Me., as the Bibber-White Com- 
pany, with a capital stock of $100,000, 
$52,000 paid in. The company’s 
place of business is Boston, Mass. 

Mr. F. R. Baldwin is located at 39 
Cortlandt street, New York, and is 
eastern agent of the well known Bass 
Engine Company, of Fort Wayne, 
Ind. 
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National Association of Manu- 
facturers. 


The executive committee of the 


National Association of Manufact- 


urers met in Philadelphia on Decem- 
ber 18 instant. Their proceedings were 
preparatoryto the annual convention, 
which will occur in Philadelphia on 
January 26, 27 and 28, 1897. The 
convention will be held in the new 
Horticultural Hall, which will pro- 


vide ample accommodation for a large 
assembly. 

The executive committee extends 
a cordial invitation to all manufact- 
urers of the United States, members 
or non-members, to attend this con- 
vention. Those holding certificates 
of membership will be entitled to the 
privileges of debate and voting. 

Another important matter dealt 
with by the executive committee 
was the adoption of the following 
resolutions : 

** Resolved, That it is the sense of 
this executive committee that the 
tariff laws should be revised at the 
earliest possible moment, in order 
that uncertainty be removed, confi- 
dence restored and business per- 
mitted to revive. 

“That rates of duties should be 
made as low as possible, consistent 
with the fair protection of our indus- 
tries and the labor they employ.” 


Mr. Outwater Returns to the 
Brooklyn Edison Company. 


Mr. J. F. Outwater, who has repre- 
sented Mr. Hugo Reisinger, of 38 
Beaver street. New York, will resign 
his position to return to the Edison 
Electric [luminating Company of 
Brooklyn, N. Y., with whom’ he 
formerly was for eight years. Mr. 
Outwater leaves Mr. Reisinger with 
the latter’s best wishes for success in 
his new and important position as 
purchasing agent. Mr. Outwater is 
very well known among central sta- 
tion and other electrical men, and his 
many friends in Brooklyn will be 
glad to learn that he is to locate 
among them again. 

Work Begun on the Third-Rail 
System in Connecticut. 

Work was begun’ on December 21 
on the third-rail electric railway 
system between Hartford and New 
Britain, Ct. Workmen were out on 
the line of the New England road 
taking measurements preliminary to 
bonding the rails and laying the third 
rail. The removal of buildings that 
stand where the big power-house is to 
be located in Berlin was started in the 
morning. Electric cars will be run- 
ning on the roadbed of the steam 
railroad by March 1. The cars will 
be the same as those used at Nan- 
tasket Beach. 

Westinghouse Company Sues The 
Triumph Electric Company. 

The Westinghouse Electric and 
Manufacturing Company has filed a 
bill in equity against the Triumph 
Electric Company, of Cincinnati, 
Ohio,alleging infringement on patents 
for frames of dynamo-electric ma- 
chines. 
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THE PRACTICAL APPLICATION OF 
THE ROENTGEN RAYS IN DIS- 
EASES OF THE HEART AND 
GREAT VESSELS. 


BY H. CAMPBELL THOMSON, IN **THE 


LANCET,” 

In a recent number of The Lancet* 
| showed that the size and shape of 
the heart could be estimated by means 
of the Roentgen rays and a fluorescent 
screen, and also that, with a little 
trouble, a tracing of that organ could 
be obtained. In order, however, that 
this method may be turned to practi- 
cal account in the diagnosis of disease, 
it is, first of all, necessary to be quite 
familiar with the appearances which 
are seen in the normal condition. 
When the focus tube is placed behind 
a person sothat the rays pass through 
the thorax,astriking effect is produced. 
The bones are very clearly depicted, 
while the heart is seen as a definite 
in contradistinction to the 
light area around. ‘This light area is 
occupied by the lungs, which are not 
dense enough to stop the rays, but 
allow them to pass through and give 
rise to a fluorescence on the screen. 
The shadow of the heart is not uni- 
form in intensity, being lighter at the 
margins than towards the center, but 
the outline can be clearly seen and 
detected. 


shadow 


its pulsating movements 
‘The lower limit of the thorax is 
hounded by a dark shadow, which 
corresponds to the diaphragm, with 
the liver beneath it, and the ascent 
and descent of the diaphragm with 
each respiration can be clearly seen. 
Qu taking a deep inspiration, so that 
the diaphragm descends to its full 
extent, the lower margin of the heart 
can be differentiated from the liver, 
the descent of the latter causing an 
interval between the two organs, which 
at once shows up as a bright line. 
This is in itself an important point 
for clinical purposes, as by ordinary 
methods it is very difficult to map out 
this line. owing to the dullness of the 
one merging directly into that of the 
other. From a front view, then, the 
whole outline of the heart can be 
made out, and after a little experi- 
ence, anything abnormal in shape or 
size can readily be detected. The 
hack view is, if anything, more 
interesting than the front, from a 
clinical standpoint, since it is more 
difficult to investigate by the usual 
means. ‘The ribs and vertebra show 
up as they did in front, but of 
the heart itself much 
One reason for this is that part of the 
heart is situated directly in front of 
the spinal column, and so is neces- 
sarily obscured from view, and another 
reason is on account of the oblique 
position which the heart takes up in 
the thorax, the base being directed 
slightly upwards and back wards, while 
the apex points downwards and for- 
wards. On tie left of the spine a 
definite shadow is seen, with a well 
marked external border; this corre- 
sponds to the left ventricle. To the 
right of the middle line a smaller 
shadow of less intensity appears, which 
chiefly corresponds to the right auricle. 
‘The appearance of the shadows will 


less is seen. 


* see ELECTRICAL Review, October 28, 1896. 
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be seen in Fig. 1.,+ and it is necessary 
to be quite familiar with this appear- 
ance on the screen before anything 
abnormal can be detected. When 
taking a tracing of this back view, it 
is useful, also, to mark in the lowest 
points of the angles of the scapule, 
which are normally on a level with 
the lower border of the seventh rib. 
The following is a case in which 
examination by the rays materially 
assisted in making a diagnosis. 

A man aged 40 years was first seen 
in June, 1896, by Dr. A. Wheeler. 
He then complained of pain in the left 
side, and also occasionally in the back, 
which he had March. 
Shortly afterwards he was seen by Dr. 
Sidney Coupland, who agreed with 
Dr. Wheeler in suspecting the pos- 
sibility of an aneurism. At this time 
the physical signs consisted of some 
impairment of resonance in the inter- 
scapular region, and a blowing systolic 
murmur was to be heard all over this 
region, but with its point of maximum 
intensity to the right of the vertebral 


had since 


an important piece of evidence, which, 
added to the physical signs already ob- 
tained, removes the case from a doubt- 
ful one to one the nature of which is 
practically certain, for it can scarcely 
be doubted that it is a case of aneu- 
rism of the aorta, the tumor probably 
springing from the descending part of 
the arch. 

I may add that, since this examina- 
tion was made, a diastolic murmur 
has developed in addition to the sys- 
tolic one above mentioned, thereby 
adding still more confirmatory evi- 
dence in favor of the diagnosis. 

Since the above was written, I have 
had an opportunity of examining two 
other cases of aneurism with equally 
satisfactory results. 


Electrical Improvements on the 
B. & O. Railroad. 


Some very important additions are 
being made to the power and light- 
ing plants along the line of the 
B. & O. Railroad. Mr. W. D. Young, 


Fig. 1.—Po-terior View of the 
Normal Heart. 
ing an 


Fig. 2.—Front View of Heartin 
the case of Aneurism, show- 


indefinite Shadow 


Fig. 3.—Back View of Heart, 
showing Aneurism situated 
above. 


above the left border. 
Figs. 1-3.—DraGRAMs ILLUSTRATING Dr. H. CAMPBELL THOMSON’s PAPER ON 


‘‘THe ROENTGEN Ray AND DISEASES OF THE HEART.’ 


column. ‘The patient was informed 
of the probability of the presence of a 
deep-seated aneurism, but wishing for 
further consulted 
another physician, who did not think 
the evidence sufficient to warrant 
such a diagnosis being made. The 
case was in this doubtful position 
when Dr. Coupland kindly sent him 
to me, and we together examined him 
by the X rays. From the front it 
was noticed that the heart was a little 
hypertrophied, and just above the 
point of junction of the left border 
with the sternum a faint indefinite 
shadow was seen (Fig. 2, A), from 
which, however, nothing decided could 
be made out. On looking at the back 
we were more successful, The shadow 
of the heart appeared as usual, but 
just above it was a very definite 
shadow seen both the 
spinal column and about on a level 
with the fourth dorsal vertebre 
(Fig. 3, A and B). On the right 
side the border was convex and could 
be distinctly seen to pulsate, while its 
intensity was about equal to that of 
the heart, but, on the whole, a 
little lighter. On the left side the 
shadow was ouly faint and its 
margins could not so definitely 
be made out. This, then, was 
+10 the figures the bones, which, «f course, in 


reality appeared dark, have not been shaded, to 
«void confusion. 
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superintendent of electrical con- 
struction, is giving his personal super- 
vision to most of the work. The im- 
provements in the Baltimore Belt 
Line power-house at Baltimore are 
being rapidly pushed to completion. 
The foundation is now being built for 
a 650-horse-power engine, direct 
coupled to a General Electric 500- 
kilowatt power generator. This is 
the fifth engine of this type to be 
erected in this power-house, and will 
add greatly to the power plant. It 
will be used in pulling the trains 
through the tunnel, as well as in the 
general power work of the station. It 
will be remembered that, in addition 
to furnishing the power for the Bal- 
timore Belt Line tunnel motors, this 
plant also operates about 180 street 
cars of the Baltimore Traction Com- 
pany and several small motors that 
are used by the railroad in switching 
cars at ferry slips. The total horse- 
power of the power plant will be 
3,150 when the new engine is installed, 
and it is expected that it will be in 
working order by the middle of Jan- 
uary. 

In the lighting plant, which is in 
the same station with the power plant, 
there is being “erected a 250-horse- 
power Armington & Sims engine, belt 
coupled to one 150-kilowatt General 
Electric generator. 
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Mr. Young is also replacing two 12()- 
kilowatt alternating generators by two 
150-kilowatt General Electric genera 
tors. The lighting plant now has 
horse-power of 1,150, and furnishes t!). 
current for the lights at Locust Point. 
all the Baltimore yards, Camden stz- 
tion and numerous ferry slips and 
freight houses, besides lighting the 
tunnel and the Mt. Royal passenger 
station. ‘There has just been install. | 
in this plant an automatic oiling s\ 
tem at a cost of about $3,600 | 
which all bearings on the engines a: 
dynamos are automatically lubricate 
suving the expense of six men. 

In the boiler-room there has bee 
erected a coal and  ash-conveyi: 
apparatus which takes the coal fr 
the dump to an overhead bin, fro: 
which it is to lead immediately ji 
front of -the furnace doors, thus faci! 
tating very greatly the work of th 
firemen. ‘The same buckets whic 
handle the coal are also arranged i: 
such a way as to convey the ashes t: 
the bin outside the boiler-room, whe: 
they are deposited automatically. 

A repair shop has been fitted up i: 
one end of the power-house, and M: 
Young has ordered, and expects t: 
receive in a few days, the machiner: 
necessary for the shop. This wil 
consist of one field-winding lathe 
one engine lathe and drill press, sey 
eral high-speed lathes and the neces 
sary testing machines, etc. The elec 
trical department of the B. & O. i: 
now growing at a very rapid rate 
The public has but a slight idea o! 
the extent of the electrical plants. 

At Zanesville there is a 50-arc-light 
plant which is to be increased to 75. 
It is contemplated to erect a lighting 
station at Philadelphia of 75-arc-light 
capacity to light the stations, yards 
piers, warehouses and platforms. ‘Th« 
installation of this plant, if it is de 
cided upon, will result in quite « 
saving to the company. At Benwood 
the lighting station will be made ot 
sufficient power to light all the yard: 


_and shops at that point, and also the 


company’s property at Bellaire and 
Wheeling, a total of about 100 arc 
lights. The plant at Newark, Ohio. 
which has a capacity of 30 are lights. 
will be enlarged to50. The improve- 
ments that are being made at Cumber- 
land will require an extension at that 
point from 50 to 75 lights. At Gar 
rett, Ind., the plant has been tem- 
porarily suspended, but it will be 
started up again soon. The Mt. 
Clare plant, which has a capacity of 
30 lights, will be discontinued, and 
the power will come from the Balti- 
more plant. At Brunswick the ex- 
tensive yard improvements will re- 
quire 25 more arc lights, making a 
total of 75 at that point. The other 
lighting plants of the road are at 
Washington, Grafton, W. Va., Deer 
Park, Pittsburg and Chicago Junc- 


tion. 


Syracuse Storage Battery Company 
in a Receiver’s Hands. 


Leonard H. Groesbeck was ap- 
pointed receiver for the Syracuse 
Storage Battery Company, of Syra- 
cuse, N. Y., on December 21. 
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THE TEMPORARY TELEPHONE EX- 
CHANGE AT CRIPPLE CREEK 
AND THE NEW TELEPHONE 
BUILDING. 


BY J. W. DICKERSON, 


The Cripple Creek Exchange of 
the Colorado Telephone Company is 
now located in a new building, erected 
since the two fires of April last,which 
nearly wiped out the famous mining 
camp. ‘The telephone company has 
been remarkably active and enter- 
prising, and has expended a large 
sum in its efforts to meet the un- 
usual demands of its subscribers in 
the Cripple Creek district. In the 
first instance, the increasing pros- 
perity of the camp necessitated rapid 
telephone construction, and, as the 
city grew, many changes were re- 
quired, as modificatious in street 
lines and levels were made. Although 
the construction was in fairly good 
shape in April last, the gang was 
still engaged in the necessary work 
for additional aerial leads when the 
first fire, on April 25, put a stop to 
the work. At this time both the 
new and old poles, from Third street 
to Fifth street and from Myers street 
to Golden street, were burned. 

Under the direction of Mr. EK. M. 
Burgess, superintendent of the com- 
pauy, efforts were at once directed 
towards repairing the damage, and 
as the exchange was not burned, 
communication was scarcely sus- 
pended. Material for new construc- 
tion was at once sent to Cripple 
Creek, and on the day it was deliv- 
ered, April 29, the new equipment 
and the poles, wire and cables that 
had not been destroyed in the first 
fire were burned by the second con- 
flagration, which wiped out the en- 
tire business section of the town. 
The exchange was burned, but the 
switchboard was saved, though 
somewhat damaged by the sal-am- 
moniac solution escaping from the 
batteries of instraments that had 
been hastily picked up and thrown 
on the switchboard as it was being 
carted to a place of safety. 

After the first fire of April 25 a 
temporary switchboard was set up at 
the office of a mercantile company 
for operating the lines to Bull Hill 
and Victor, and was trunked to the 
exchange by insulated wires attached 
to any kind of supports that could be 
found. Fortunately, this temporary 
switchboard was not injured by the 
second fire, fourdays later. After the 
exchange had been burned, the toll 
lines were cut into this board within 
one hour, and a public station was im- 
mediately established on the hay plat- 
form of the mercantile company. 
Conversation with different points 
throughort the State proceeded un- 
interruptedly, though the patrons of 
the toli service did not enjoy the pri- 
vacy of sound-proof booths. Within 
24 hours the company bad cut into a 
tem porary office in the Masonic Build- 
ing, a brick structure that escaped 
the fire, all the linee leading to Ana- 
conda and those of subscribers below 
the burned district. The old switch- 
board was used, which was operated in 
connection with the office on the plat- 
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form, by means of trunk lines attached 
to such supports as could be found. 

The company determined to secure 
permanent quarters, aad two daysafter 
the last fire Superintendent Burgess 
purchased a lot in the center of the 
business district, on Third street, be- 
tween Bennett avenue and Carr street. 
It was decided to build a temporary 
building on the new site, aud the ut- 
most haste in the construction was 
necessary, as the local authorities had 
ruled that no frame structures should 
be bu:lt after 5 M.on May At 
two o’clock on that day the work on 
the *‘shack” exchange was begun, 
und three hours later the building 
was completed. A view of the hastily 
constracted exchange building is 
shown in the accompanying engrav- 
ing. The new exchange building ad- 
jos the ** shack ” on the right. 

The telephone business of Cripple 
Creek was transacted in this rough 
frame structure for four months. 
Its dimensions were 16 by 35 feet, and 


TELEPHONING AND TELEGRAPHING 
WITH A KITE WIRE. 


INTERESTING EXPERIMENT. 


AN 


To THe Eorror or Evecrricat Review: 

On December 5, 1896, at 9.35 P. M., 
I received the first telephone mes- 
sage in the world over a wire sus- 
tained in mid air by a chain of my 
tailless kites, devised in 1891, and pre- 
sented to the public free of patent in 
1892. ‘This kite, widely known 
throughout the country as the Eddy 
kite, has very steep ascending power, 
and when flown in chains or in tan- 
dem, the lifting force is sufficient 
to hoist into the air a large quan- 
tity of very thin copper wire fes- 
tooned to the main kite cable, from 
which a number of the kites radiate, 
each flying with its individual string. 
The mid-air wire was paid out through 
a pulley raised to a height of about 500 
feet by the upward pull of three kites, 
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Tue TEMPORARY TELEPHONE EXCHANGE AND THE NEW TELEPHONE 
aT CrippLe CREEK, COoLo. 


the space was divided into waiting- 
room, operating-room and work-room. 
The equipment consisted of four 
sections of standard switchboard, 
three ten-line toll boards and four 
suund-proof booths. 

As soon as the routine was estab- 
blished in the new building, a ¢on- 
tract was made for the constraction 
of a permanent brick stractureon the 
lot. It was necessary, before work 
could be begun, to move the ‘ shack ” 
from the grounds, and while it was 
being drawn by the mover into the 
position in street, shown in the en- 
graving, the structure was occupied 
by the operators and work was at no 
time suspended. Sufficient slack had 
been left in the cables, so that it was 
not necessary to interfere with them 
when the structure was moved. 

The dimensions of the new ex- 
change are 25 by 50 feet. and it is 
two stories in height. The public 
office and store room are Jocated on 
the first floor, and on the upper floor 
are the operating-room, the agent’s 
office and the operators’ retiring-room. 
It isa semi-fireproof structure, with 
an inch of concrete below the flooring 
and hollow tiles forming the ceilings, 
and around all wooden supports. The 
switchboard was made especially for 
the exchange and may be multiplied. 
It is designed for 300 lines. There 
are four toll tables and one chief 
operator’s table. The exchange is 
equipped with the American Bell 
Telephone Company’s strong current 
protector. 


two of which were seven feet in dia- 
meter and one six feet in diameter. 
By putting on more branch kites I 
could have lifted my mid-air wire toa 
greater height, but the object was to 
recede and not go upward. ‘The lift 
was rather in excess, and the wire 
could have been sent off above houses 
and telegraph lines for half a mile 
with the three kites; but Dr. William 
H. Mitchell, who operated the electric 
details, and I decided that, owing 
to the lateness of the hour, after 9 
Pp. M. we would ground the other 
end of the wire about 1,000 feet 
uway, which was done. When the 
wire, bare of insulation, had been 
paid out upward and away, beyond 
intervening obstacles, the end of it 
was pulled down to the earth some 
distance away by means of a plummet 
lantern, the weight of which carried 
the wire through the pulley, still 
high in theair. When the farend of 
the wire, which, of course, dropped 
away from the kite-string and pulley 
sustaining it, reached the earth, it 
formed a mid-air line, the apex of 
which was held aloft, while the two 
ends were grounded, with magneto- 
telephones attached, about 1,000 
feet apart, over the ridge of a 
hill. The voices were transmitted so 
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clearly that it seemed theoretically 
possible that the atmospheric and 
ground electric currents combined 
may have greatly strengthened the 
weak magnetic current emanating 
from the two magneto-telephones at 
each end of the mid-air line. 

This is probably the first successful 
operation of a mid-air kite line, and it 
will be followed by an attempt to dem- 
onstrate that the mid-air wire will 
carry telephone vibrations over a 
longer line by connection with the 
main telephone system of the country 
than if there is no aid from atmos- 
pheric and earth currents. I believe 
that the higher the wire, the greater 
will be the force from atmospheric 
currents. Prof. Joseph Henry long 
ago demonstrated that the flash of 
the Leyden jar magnetizes 
needles, During hundreds of experi- 
ments with atmospheric electricity 
from my kite wires since 1892, I 
have found very powerful discharges 
as soon as my wire, with its collector, 
rises toa height of about 600 feet. Of 
course, the potential increases steadily 
with height. It seems to me that 
with Tesla’s apparatus for lowering 
the tension, I can impart enough 
magnetism to soft iron in the tele- 
phone to run it without a permanent 
magnet. I hope to demonstrate with 
my kites that telephone vibrations 
can be strengthened by atmospheric 
and earth currents. Such experi- 
ments will be carried out during the 


steel 


coming year. 
At 10 p. M. a Morse sounder was 
connected to the telephone, and the 
clicking was plainly heard, showing 
that the telephone and_ telegraph 
signal system can be combined. | 
believe that this has been done over 
surface lines, but not over a mid-air 
kite line. Strong batteries are needed 
for the Morse sounder, and it is a 
question whether such a line could be 
operated by the Franklin kite elec- 
tricity. Such lines have been oper- 
ated by earth currents during mag- 
netic storms, but not at all times and 
not by atmospheric electricity alone. 
The mid-air kite wire would be useful 
in time of war. since more than a mile 

can be extended with five kites. 

Wittiam A. Eppy. 

Bayonne, N. J., December 21. 


The E. S. Greeley & 


Company. 


STATEMENT OF ASSETS AND LIABILITIES. 


Gen. E. 8. Greeley and Mr. J. W. 
Sands, receivers of the E. 8S. Greeley 
& Company, have issued the following 


statement : 
ASSETS—STORE STOCK. 
Inventory value ...........++ $59,735 46 
Estimated cash value....... $44,801 00 


Office and store furniture and 


Rr - 1,500 00 750 00 
SHOP STOCK, MACHINERY, TOOLS, ETC. 
Inventory value.......... ... $21,253 05 
Est mated cash value........ 13,000 00 
LABORATORY STOCK, TOOLS, ETC. 
Inventory value. ...........+ $5,835 22 
Estimated cash value........ 3,000 00 
ACCOUNTS RECEIVABLE. 
Nominal value............... $96,700 84 
Estimated actual value...... 70,000 CO 
$185,024 47 $131,451 00 
LIABILITIES. 
Accounts $102,044 40 
Bilis payable............:... 72,022 92 
$174,067 32 


This shows an excess of liabilities 
over assets of $42,516.32. The assets, 
as will be noted, however, have been 
figured down at absolute cash price, 
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HAPPY AND PROSPEROUS 
NEW YEAR TO ALL! 


Good-bye, 1896! May your suc- 
cessor be prolific and prosperous in 
all that relates to the electrical field. 
Here’s to 97! 


In this issue of the ELECTRICAL 
REVIEW we present some very inter- 
esting engravings from photographs 
of fuse and lightning arrester tests 
made by the Niagara Falls Power 
Company. This is the first time, it 
is believed, that such photographs 
have been made or published. 


The development of horseless car- 
riages may have a very important 
bearing on warfare in the future. 
Heretofore it has been a vital necessity 
to secure forage for cavalry horses and 
for the animals in the artillery branch 
of the service. The electric-motor 
carriage may yet be adopted in place 
of horse flesh in the army, just as the 
trolley has supplanted the car horse. 
It does not require a very great stretch 
of the imagination to conceive that 
the cavalry of the future might con- 
sist of small bodies of men mounted 
on electric carriages, protected by 
bullet-proof shields. And we can 
also see, in our mind’s eye, the general 
in command of an army careering 
over the battle-field in his individual 
electric carriage, on which is also 
mounted a steel turret for his pro- 


tection. 


WILL IT PAY EMPLOYES T0 OWN 
STOCK? 

We recently called attention to the 
plan of the Illinois Central Railroad 
of making employés stockholders, 
and suggested that the idea might 
properly be discussed by the street 


railway companies. The following 


pertinent remarks are from a recent 
interview with Hon. Chauncey M. 
Depew, president of the New York 


Central Railroad : 


“The plan of organization of 
employés of a railway company into 
stockholders of the company is an 
admirable one. I have had it in 
mind for 10 years, and I have spoken 
on it frequently to our people. They 
have preferred to invest their savings 
in banks, however, and I have not 
had the heart to blame them. Stocks 
in railways fluctuate. They are af- 
fected by business. legislation and a 
great number of little causes which 
do not affect other property. I have 
never dared to exert too much per- 
suasion over our employés to become 
stockholders of our roads, for these 
reasons. Investment in railways is 
uncertain. ‘l'ake our Northwest road, 
for instance. It paid for a time 
dividends of six per cent. and then 
dividends went down to two and one- 
half per cent. It is not easy to ask 
laboring men to incur the risk of 
that. I would do all I could to 
enroll our men as stockholders, if I 
could guarantee to them a percentage 
on their investment equivalent to the 
interest on deposits which savings 
banks pay. But this guarantee 
can not be given.” 
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FIFTY-THREE ELHCTRICAL RE- 
VIEWS IN 1896. 


For several years the ELECTRICAL 
REVIEW has made its appearance on 
Wednesday of each week, the day 
indicated in its date line. Formerly 
the date of each issue was advanced 
to Saturday, a practice which is not 
now indulged in by many technical 
journals. -The first number of the 
ELECTRICAL REVIEW for 1896 bore 


the date of Wednesday, January 1, 
and the last issue for this year, which 
is the present number, carries the 
date of December 30. 
of the calendar will show that 


An inspection 


although there were but 52 weeks in 
1896, yet there were 53 Wednesdays 
and, therefore, 53 issues of the 
ELECTRICAL ReEvIEW. There were 
26 issues in the first volume (half- 
yearly) and 27 issues in the present 
or second volume, which ends with 
this number. 

This is rather an interesting matter 
to technical men, some of whom will 
doubtless be tempted to ask, ‘* How 
often does such a thing occur and 
why ?” 

At the request of the ELEcTRICAL 
Review, Prof. C. A. Young, the 
eminent astronomer, of Princeton, 
N. J., answers these questions us 


follows : 

Fifty-two weeks equal 364 days, so that an ordi- 
nary year ends on the same day of the week it 
began on; and a leap-year (of 366 days) one day 
jater in the week. If, therefore, a year begins on 
Wednesday, it will end on Wednesday (or Thurs- 
day, if a leap-year), and the year will have 5% 
Wednesdays in it. If it begins on Tuesday in a 
leap-year, it will end on Wednesday, and so leap- 
years beginning on Tuesday will also coutain 53 
Wednesdays. 

The usual cycle is of 28 y ears, starting with some 
leap-year that begins on Wednesday, the intervals 
being 5, 6,5, 6,6 years which brings one to the 
next leap-year that begins on Wednesday. A leap- 
year that begins on Tuesday comes in at the second 
5 (16 years from the starting point). Since, how- 
ever, 1900 is not to be a leap-year, there is a break 
in the series between 1896 (a leap-year beginning on 
Wednesday) and 1902, the next common year that 
begins on Wednesday, the interval this time being 
6 years instead of 5, as it would have been if Feb- 
ruary, 1900, were to contain 29 days. 

In the next century the years that will contain 
53 Wednesdays are the following: 1902—8*, 13, 19, 
241, 30, 36*, 41, 47, 52+, 58, 64*, 69,75, 801, 86, 92*—1997. 
The years marked with an asterisk are leap-years 
that begin on Weanesday; those marked with a 
dagger are leap-years that begin on Tuesday. 


Mr. William A. Eddy contributes 
the first authoritative account of his 
recent telephone experiment by 
means of kites in an interesting 
article on another page. Mr. Eddy’s 
work is full of suggestion as to possi- 
bilities in this direction, suggestions 
that he gives free to the public with- 
out the protection of the Patent 
Office. 


Who is the “Sir John Render” 
that our observing Chicago contem- 
Electrical 
announces is to have a memorial ? 
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A Bull on Filaments. 
(From Lightning, London.] 

Our Reviewer of Reviews tells me 
he can not be bothered with the 
Transatlantic padding he finds in our 
contemporaries, but he thinks the 
following, solemnly reproduced from 
the Flectrical World by the Elec- 
trivian, is so fine and large an 
example of an Irish bull (of American 
breed) that he will not conceal it in 
his own columns, but asks me to give 
it 4 conspicuous place in my own: 

(he radiation of heat from the 
fil.ment is a most important factor. 
It is clear that if there were no radia- 
tin of heat and light, it would only 
b. necessary to ignite the filament at 
once and then turn off the current. 

‘he author of the paper is a Mr. 
C.uverse D. Marsh. The name does 
n | sound Irish, but surely no one 
bu: an Irishman would have thought 
of the economy of a filament that 
roiiated no light. I wonder what 
u- he would put it to, and also where 
h picked up his ‘‘first name ;” 
aj parently it was given from a 
p -phetic intuition that he would be 
u able to see the converse of a propo- 
si on in physice. 

Mir. Marsh argues that a filament 
be smooth and bright, so that 
it may be a bad radiator and be main- 
at a light-giving tempera- 
tive” with small expenditure of 
e ergy. I do not say that his conclu- 
sion is wrong, but his argument cer- 
tuinly isso. Granted that a smooth 
surface radiates less heat, it also 
r diates less light, and therefore the 
t-mperature must be raised to get 
e ual candle-power; but this, of course, 
volves, in turn, a further radiation 
heat. What is wanted is a surface 
rdiating heat badly, but light well, 
d this may be the justification of 
iooth filaments. Smooth is after 
only a relative term, and it is possi- 
e that a surface smooth with respect 
long waves may be comparatively 
r ugh for the shorter light waves. 


PERSONAL. 


he many friends of Mr. E. E. 
lliggins, of the Street Railway 


urnal, will regret to learn that 
is confined to his home by an 
iack of typhoid fever. 

Mr. Jos. F. O'Day, who bas had 
‘ousiderable experience in outside 

ustruction work, has joined the 

ces of Thos. J. Fay and associates, 
« ectrical engineers and contractors, 

New York city. 

Mr. Chas. E. Brown, recently at- 
ixched to the sales department of the 
C. & ©. Electric Company, has re- 
sirned his position with that company, 
with a view to taking up special work. 
Mr. Brown is familiar with central 
station work. 

Mr. J. P. Johnston, for some years 
with the Babcock & Wilcox com- 
pany, will take charge on January 1 
of the Cleveland office for the Cahall 
sales department, for the sale of 
Caball vertical and Cahall-Babcock & 
Wilcox boilers, manufactured by the 
Aultman & Taylor Machinery Com- 
pany, at Mansfield, Ohio, 
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Electric Power for Dental Appa- 
ratus. 

The accompanying _ illustration 
shows the most improved form of 
dental engine operated by electric 
power. In no field of mechanics is 
the perfect control and delicate use 
of power more necessary than for den- 
tal-surgery, and the use of electricity 
perfectly accomplishes this result. 

The apparatus consists of the 
S. S. White dental motor, a fireproof, 
speed-regulating resistance in an iron 
case, an electro-magnetic clutch on a 
countershaft and a governing treadle 
connected toit byacable. The motor 


adjustable vertically upon it is the 
countershaft frame which carries the 
patented electric clutch and a socket 
for the standard of the engine, when 
one is used. Upon the countershaft 
are mounted two pulleys, the inner 
one connected by a belt with the 
motor pulley, and the outer transmit- 
ting the power to the pulley of the 
engine head. The outer pulley has 
two grooves, by the use of which, and 
the variable resistance controlled by 
the treadle, various speeds, from about 
700 to 5,000 revolutions per minute, 
can be given the engine bit. 

The entire control of the running 
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is inclosed in a glass case to protect it 
from dust, and the stand is mounted 
upon rubber rimmed wheels to facil- 
itate its movement from one position 
to another. 

The motor has an extra pair of 
brushes and collecting rings for use 
with the transformer for operating 
the instruments. 

On the under side of the motor are 
six metal terminals, which (when the 
motor is screwed in position) make 
contact with a similar number of 
springs on the stand, which are con- 
nected to the rheostat. This again is 
connected with the treadle by means 
of a pair of multiple contact plates 
at the end of the treadle cable and 
on the side of the motor stand. The 
contact plates can be connected in 
only one position. A four-point con- 
tact plate serves to connect the cable 
from the transformer, or wall switch. 
Attached to the rheostat box and 


of the engine with this apparatus is 
in the treadle. 

This apparatus is the result of some 
years of study and experiment on the 


part of the S. S. White Dental Manu- 
facturing Company, of Philadelphia, 
and is now in practical use by operat- 
ing dentists who possess modern 
facilities. 


Street Railway Troubles in Boston. 


Most of the employés of the West 
End Street Railway Company, of 
Boston, went out on strikeon Decem- 
ber 24. The following day a large 
part of the strikers asked for rein- 
statement. On Monday of this week 
it was rumored that the difficulties 
leading to the strike had not been 
entirely adjusted. 


Mr. Wm. M. Porter, sales agent for 
the Triumph Electric Company, Cin- 
cinnati, Ohio, stopped in New York 
city. last week, en route for the South. 
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The REVIEW extends, 
at the beginning of the New Year, 
the compliments of the season to its 
four weekly contemporaries. Al- 
though more or less disfigured, they 
are still published. The paper-weight 
contemporary, with its kaleidoscopic 
staff, whose largest advertising patron 
is its own publisher announcing, 
unsold and evidently unsalable books, 
will have a happy New Year, no 
doubt, if its first January issue 
weighs more, contains a larger pro- 
portion of non-paying advertisements 
and is even duller than any previous 
issue. Further down Broadway 
another ’steemed contemporary, in 
whose office the commercial element 
is gradually but surely overwhelming 
the one-time independent editorial 
page, would be extremely happy if 
only its indorsement of that Parkere- 
burgh scientist, who saw things 
through three or four 11-inch cubes 
of steel by means of X rays, could 
be substantiated and 
technical-journalistic embarrassment. 
Our one-time snappy, but sadly decay- 
ing, contemporary, only a_ block 
removed from the fascivating river’s 
brink, by which it has not yet been 
engulfed, can still sing a ‘‘grand, 
sweet song” over its one constant, 
self-inflicted advertiser, the Shain 
brace for keeping one’s shirt on ; and 
our ever-enterprising, but not alto- 
gether joyful blue-faced weekly in 
Chicago, would, no doubt, have its 
cup of happiness filled to the brim if 
its advertisers would only believe in 
its yast and vacuous inches of space 
previous or present 
condition of circulation! For these 
things we hope our contemporaries 


are properly happy. May they and 
their respective staffs get as much 
happiness out of the New Year as 
ever falls to the lot of the hard- 
working editor, who, take him all in 
all, is a pretty good fellow, constantly 
striving to advance the best interests 
of the field in which he labors. 


relieve the 


regardless of 


A Wrong Signal Causes a Motor- 
man’s Death. 


On Christmas Day an electric car 
running from Bethlehem to Allen- 
town, Pa., was struck by a New Jersey 
Central Railroad passenger train on a 
grade crossing in East Allentown. 
The conductor had gone ahead and 
signaled to the motorman to cross 
the tracks. He changed the signal 
upon seeing an approaching train, 
but it was too late. Motorman 
Lawrence J. Ware stopped the car 
with the front platform on the track. 
The train was running at the rate of 
25 miles an hour. and when the loco- 
motive struck the car it broke the 
platform off, carrying it 150 feet. 
The motorman was killed almost 
instantly. The car was demolished 
and the conductor and four paseengers 
were injured. 
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ELECTRIC TRACTION UNDER STEAM 
RAILWAY CONDITIONS. 


A TOPICAL DISCUSSION BEFORE THE 
AMEKICAN INSTITUTE OF ELEC- 
TRICAL ENGINEERS, NEW YORK, 
OCTOBER 21, 1896. 


(Concluded from page 315.) 

There is, to my mind, no form of 
energy yet discovered that is so safe, 
flexible and economical, and so well 
adapted for purposes of transmission, 
as electricity, whether it be used for 
railway or other work. It has, like 
any other method of power transmis- 
sion, its limitations ; but these limita- 
tions are by no means as restricted as 
in the case of other well known 
transmission methods with which we 
are familiar. Nor is there, so far as 
I am aware, any available form of 
stored energy that is at all compar- 


able, weight for weight or bulk for 
bulk, with the mechanical energy 
latent in coal, which latter is now 


used as the source of motive power 
on steam locomotives, and wecan not, 
accordingly, hope for much improve- 
ment in this respect. This coal con- 
stitutes, with the necessary water, tanks 
and converting plant not directly re- 
quired for tractive weight, a very large 
percentage of the dead load to be 
hauled over the entire road, and 
contribute largely to the expense of 
running and starting and stopping 
the train. If, therefore, any advocate 
of portable or stored energy in the 
shape of coal, gas or petroleum, or 
some peculiar of chemical 
energy, or any other primary gener- 
ating agent, or the discoverer of more 
efficient methods of converting the 
stored energy of coal into mechanical 
energy, were to come to me with 
claims as to any special merits or 
utility it may have over existing 
methods as a source of power for 
‘auilway locomotion, I should, in all 
probability, advise him, if the condi- 
tions were at all favorable, to convert 
his power into the form of electrical 
energy at a fixed station and transmit 
it over a small and flexible wire to 
the cars in the form of current, 
rather than attempt to carry and 
transform it into motive power upon 
the train. If the amount of traffic 
on any given steam road can be made 
sufficient to justify the entire equip- 
ment of a long-distance line electric- 
ally. the transmission distance can be 
easily confined within its economical 
limits by a proper location of gener- 
ating stations. In the meantime, 
there is no reason why portions of the 
lines on which a rez usonably 
ous passenger service is handled, o 
can be devoloped, should not be td 
trically equipped, and subsequently 
extending the electric service to other 
trains, and thus gradually displacing 
the steam locomotives. What we 
need, above all, for trunk line roads is 
a sufliciently high transmitting elec- 
tro-motive force and the most simple 
and efficient type of converters and 
motors. ‘This much provided, the re- 
mainder will come of itself. 

I will now return again to the con- 
ditions as they exist upon the New 
York Elevated Railway system. 
There we find that the location 
is excellent for the economical gen- 
eration of power near the water 
front,which extends practically paral- 
lel along the whole length of the 
line and but a short distance from it, 
and it would be a simple matter to 
put up two or more generating Sta- 
tions for supplying the line. That 
condition is better than would exist 
in the case of most long-distance 
steam roads, where facilities for the 
economical generation of power could 
not be so readily had. In addition, 
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we have the advantage of the short 
length of transmission, which renders 
it unnecessary to use alternating or 
converted currents of any type. With 
a proper proportioning of the stations, 
it seems to me that a direct current, 
which is fed to the working conductor 
at net electro-motive force not greater 
than 600 volts, would do the work; 
and in that connection, it seems to 
me, after carefully considering the 
situation and conditions, that in 
order to get the best and most 
economical results on a road such as 
the New York Elevated Railway sys- 
tem, it would be desirable to supple- 
ment the direct-line distribution by 
means of secondary batteries of com- 
paratively moderate capacity carried 
permanently on the locomotives of 
the trains. At a meeting of the 
American Institute of Electrical En- 
gineers, held as long ago as October 
9, 1888, at which mecting I had the 
honor of being called upon to open 
the discussion, I had the pleasure of 
describing briefly a system of this 
kind for the first time, which events 
since then have proved to be founded 
upon the correct principles. 

This auxiliary battery is preferably 
to be carried on the motor car, which 
is of the regulation passenger length 
and may be used asa smoking car, 
and. consists of a number of sections 
which are capable of being connected 
or grouped in series or parallel by 
means of a simple controller switch. 
The battery sections are normally 
grouped in series with each other, 
but connected in parallel with the 
motors and across the line, when the 
motors are being supplied with pro- 
pelling current from the line, so as to 
produce a uniform load upon the 
power station and take care of the 
traffic at congested points, or points 
that are likely to be congested in the 
normal operation of the road, by 
maintaining the working potential 
constant at distant portions of the 
line that may be subjected to a 
temporary overload, and by supplying 
automatically any sudden increased 
demand made by the motors. These 
batteries, however, would not be used 
in that sense entirely, but their im- 
portance is far more wide-reaching, as 
we shall presently see. 

There is a great deal of energy lost 
on the elevated railway system, for 
example, in descending grades and in 
coming to a stop at stations, the stops 
being exceedingly frequent. The 
grades there are much steeper and 
more numerous, and the requirements 
of rapid transit demand rapid accel- 
eration and quick, but gradual, stops 
than in the case of the steam railroads. 

Now, then, by dispensing with the 
steam locomotive and substituting a 
locomotive which, we will say, consists 
of one motor car for the train, which 
motor car may take the place of the 
present leading car, so as to avoid in- 
creasing the length of the station 
platforms. This motor car, we will 
assume, is provided with four motors 
placed below the car floor and each 
geared to its own axle, so as to give a 
distributed tractive effect due to eight 
driving-wheels, the force of which is, 
of course, supplemented by the weight 
of the auxiliary battery, which may 
be readily placed under the seats along 
the side of the car or carried upon the 
truck. 

The total number of battery cells 
to each train would be slightly over 
one-half of the number of volts on 
the line, and the cells, we will assume, 
are divided into four groups or sec- 
tions and capable of being connected 
in series or parallel by means of a 
special controlling switch used in 
the ordinary operation of the train. 
Now, then, when a train is descend- 
ing a grade or coming to a stop at 
stations, and the current is, there- 
fore, no longer needed for its pro- 


pulsion, the connection between 
the line and the locomotive is 
interrupted by moving the controller 
switch, which operation converts the 
motors into breaking generators, and 
also connects the battery sections in 
multiple series or parallel with the 
motor circuit in such a way as to 
cause the battery to oppose a low 
counter electro-motive force to the 
charging current, thereby enabling 
the mechanical energy or momentum 
of the train to be converted into 
electrical energy almost to the point 
of stopping, which energy is absorbed 
by the battery, to be given out again 
by it in the form of useful power 
whenever required. It has been esti- 
mated that, of the total amount of 
energy developed by the steam loco- 
motives on the Third Avenue Ele- 
vated Railway, 59 per cent of the 
power expended on a round trip is 
used in starting, 24 per cent in 
lifting and only 17 per cent in 
traction. That means that 83 per 
cent of the total power expended upon 
the elevated railway system in this 
city is consumed on account of stop- 
pages and grades, of which nothing is 
recovered, but, on the contrary, the 
waste is augmented by the further 
use of steam to apply the brakes. If 
we can reclaim only one-half, or 50 
per cent, of this wasted energy by the 
method described, which, I believe, by 
this plan is entirely within the range 
of practice, it would produce a very 
great saving in power that could not 
be accomplished in any other way, and 
in this manner we would get the 
benetit, by very simple and reliable 
means, of the most economic method 
of operating these roads that, to my 
mind, can possibly be conceived of. 
Although the cells of the battery 
are just sufficient ia number to develop 
the normal line electro-motive force 
when the sections are connected in 
series, their size or current capacity, 
and consequently their weight, as 
compared with an ordinary secondary 
battery car equipment, need be but 
moderate, because of the almost con- 
stant accession of charging current 
and the comparatively limited supply 
of stored power which this system 
would require, whether for the main- 
tenance of a uniform station load and 
equalization ef working potential over 
the entire system or for emergency use. 
The storage battery to-day is a far more 
perfect and reliable affair than it was 
eight or ten years ago, and. as cells 
are now made that are capable of 
standing a heavy emergency discharge 
without injury, it is entirely practi- 
cable to equip the motor-car with 
reasonably light-weight cells, having a 
capacity sufficient, if need be, to not 
only permit the train to make a com- 
plete round trip under full load with- 
out any aid whatever from the power 
stations, so as to keep the line going 
in case of any accident or temporary 
shut-down at the power house, but 
also to take entire care of its own 
train for shorter periods on certain 
sections of the line during the hours 
of heaviest traffic. The battery, in 
such case, will have been previously 
charged during the hours of light 
travel, while grouped in series and 
connected across the line in parallel 
with the motors during the usual 
operation of the train, or, in the case 
of ‘‘extra” trains, during the time 
the latter are at rest. This charging 
process just referred to relates entirely 
to the ‘“‘main” charging in cases 
where it is desirable to run certain 
trains during busy hours entirely, or 
almost entirely, by their own battery 
power, as on branches or portions 
of the line remote from the power 
station, or on the middle express- 
service tracks (which latter, in the 
case under consideration, it might be 
desirable to leave unequipped with 
supply conductors, because of the 
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numerous occurrence of switches, 
cross-overs and turn-outs), on whic h 
few or no stops are made after the 
train is once under way. In fact, aj} 
batteries intended for such seryjce 
would receive their *“‘main” ech, irge 
during the intervals of light tra wel, 
while these, as well as all the other 
batteries on the line, would receive 
their normal or ‘* maintenance” 
charge automatically, according t« cir. 


cumstances, from the line or from the 
motors, when the latter are « ting 
as braking generators, as I  jiaye 
already described. Any overcharge 


of the battery occurring unde, the 
last-named condition, such as wicht 
take place on a long down grade, 
during which the acquired spec: of 


the train is checked or maint: ned 
constant by the conversion of it- -ur- 
plus energy into stored elec! ical 


power, is of an advantage in th: it 
is practically given back to the ‘ine 
when the battery is again conne ted 
in series, which battery will, fo: the 
time being, act much in the «me 
manner as a booster to the line ai. its 
feeders until it has again reache. its 
normal charged condition. In © jier 


words, the batteries, when arra: ved 
as I have pointed out, will ot 
only conserve the energy iat 


is now so largely wasted in ‘he 
operation of the elevated railway by 
steam, or even by any ordinary d: ect 
electrical method, but, by contini lly 
and automatically giving and tal ng 
energy, they imsure a steady and 
form electrical pressure over the w! ole 
line and relieve the machinery ai ‘he 
power station from injurious, une: ial 
and fluctuating loads, permitting «fa 
comparatively small installation | iat 
will generate the average load con in- 
uously under the most efficient «nd 
the best possible conditions, a desi: vr- 
atum the importance of which was 


fully and ably dwelt upon in the 
inaugural address of Dr. Duncun, 
delivered before this Institute «st 
month. For the same reasons, as 


was also pointed out, the cost of fved 
wires cun be very considerably 
duced, since they are called upon to 
carry only the average load, or, I 1ay 
say, less than the average load, si:ce 
any sudden or constant increase of 
current that may be needed is ‘n- 
stantly supplied by the battery of he 
train at the very point where |: is 
needed and without any additic .ial 
loss in transmission. and since a |) ze 
part, probably one-third, of the t ‘al 
energy required in the operation of 
the system is produced and genera vd 
upon the train itself. 

The employment of an auxili.ry 
secondary battery upon a car cr t) 
in combination with a line conduc: )', 
of which I believe I was the origina», 
having taken out basic patents on | 11s 
combination and method of opera‘.on 
as far back as 1886, has many im) 
tant advantages, in addition to t! vse 
mentioned, that can oniy be fi'ly 
appreciated when it is given a thoro: <i 
trial on a road such as the one un-er 
discussion, where the conditions «re 
particularly favorable to a combiied 
system of thischaracter. Not the |: «st 
of the advantages is that, aside fron: its 
regulating, governing and conseryig 
qualities, the battery can be called u upon 
in cases of necessity for a very ©“li- 
siderable amount of reserve energy of 
its own, independent of any aid from 
the power station or line, a fact that 
will be appreciated by the manage- 
ment of a railway system which is 
almost the sole dependence for tral- 
sit of over half a million passengers 
daily, the bulk of whom require to 
be carried in the course of only a few 
hours. As a matter of fact, all the 
advantages of both the secondary- 
battery and line-conductor systems of 
operation are obtained by this com- 
bined method, without the defects of 
either system taken by itself. ‘I'he 
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first cost of the necessary batter- 
will be less than the sav- 
effected by them in station 
»ylant and feeder alone, while the 
conomy in operation will be enor- 
nously increased. The battery of 
ach train will be available for the 
purpose of electrically lighting and 
lieating the cars independently of con- 
tinued connection with the line, 
juctuation in voltage being prevented 
hy permanently connecting and sup- 
»lying the lighting, heating and other 
‘rain-service circuits from the separate 
individual groups of cells, so that the 
change from series to parallel connec- 
tion of the battery sections will have 
practically no effect upon the normal 
voltage of these circuits. By this 
arrangement, also, a lower and more 
lesirable voltage may be used for 


ies 


ng 


-upplying the lamps, _ heaters, 
‘tc., than in cases where they 
have to be placed in series 


directly across the line. Even the 
notors themselves may be operated. 
should occasion require, in parallel or 
-eries-parallel from the batteries. As 
the battery is a fixture upon the 
train. it does not require removal or 
handling, and the expensive duplica- 
tion of cells for charging purposes 
required in ordinary secondary battery 
car work is entirely done away with. 
furthermore, owing to the fact that 
the cells are almost continually kept 
up to their normal charged condi- 
tion by accession of current from 
the line and motors, the current 
capacity of the cells that are em- 
ployed can correspondingly 
diminished, so that the total cost, 
on account of battery equipment, can 
be vastly reduced as compared with 
that of an independent battery in- 
stallation, in which a six to eight 
hours’ current supply must be pro- 
vided for. It is needless for me to 
add that such a system as I have de- 
scribed is to-day not only quite prac- 
ticable for roads like the New York 
Elevated, but that it would wonder- 
fully enhance and improve the service 
and facilitate the handling, dispatch- 
ing and running of trains, and this at 
a very material and almost incredible 
saving over the existing steam-loco- 
motive system. 

Electric Light Reorganization in 
New London, Ct. 


The New London Gas Light Com- 
pany and the Oneco Manufacturing 
Company, owning the electric light 
plant of New London, have been pur- 
chased by Mr. A. M. Young, of Water- 
bury, Ct., who will at once re- 
organize, enlarge and modernize both 
properties. The other gentlemen 
who will be interested are Hon. Garret 
A. Hobart and Edward T. Bell, of 
Paterson, N. J.; Hon. Samuel Fes- 
senden, of Stamford, Ct.; Geo. E. 
‘Terry, Waterbury, Ct.; Hon. Au- 
gustus Brandegee and Hon. Robt. 
Coit, New London, Ct.; Edward 
N. Gibbs, New York; Henry Hayes, 
Newark, N. J., and John M. John- 
son, Norwich, Ot. These gentle- 
men will form part of the manage- 
ment of the interests, which, under 
Mr. Young’s skillful work, will be 
brought up to date in every particular. 


A Tow-Path Trolley Road. 


‘The commissioners of the Illinois 
& Michigan Canal have granted a 
franchise to W. C. Reale and V. J. 
Brown to construct and operate an 
electric railroad on the tow-path of 
the canal between Joliet and La Salle, 
lll., a distance of 62 miles. 
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The Western Electric Knife-Switch. 


The demand for high-grade knife- 
switches has brought upon the market 
designs of various makers. The most 
recent are the type ‘*E” and type 
manufactured by the Western 
Klectric Company, Chicago. The 
contacts of these switches are al] rolled 
tempered copper, and the greatest 
care in construction and design has 
been observed, in order that the 
switches would carry their rated 
capacity in amperes without showing 
any heating of the parts. In placing 
and fastening the jaws in position 
they are not soldered, but bolted to 
the metal plates or Jugs, as can be 
seen from the illustrations herewith. 
By this method the temper of the 
jaws is in no way injured, and they 


Fig. 1.—Type EF, for Switchboards. 


Fig. 3 —Type Q, Slate Base, for 110 Volts. 


stant potential arc or incandescent 
lighting. 

Two cuts of quick-break switches 
mounted on slate bases are shown, 
one for a pressure up to 110 volts, the 
other for a pressure up to 500 volts. 

An illustrated circular and price- 
list on “HK” and **Q” switches has 
been issued by the Western Electric 
Company, aud a number of sizes are 
carried in stock. 

OUR CANADIAN LETTER. 

Toronto, Onxt.—The overhead 
trolley wires of the Metropolitan 
Street Railway have been run from 
York Mills to Thornhill. Another 
generator has been put in the Deer 
lark power-house. 


ALEXANDRIA, local paper 


Fig. 4.—Type Q, Slate Base, for 500 Volts. 


Fies, 1-4.—Wesrern ELecrric KNire-Switcu. 


will always grasp the blade of the 
switch with an equal and unvarying 
contact, which will not deteriorate 
with time. The hinge contact is 
made in the same way, and the bolt 
which passes through the hinge is 
provided with a lock nut, preventing 
any liability of loosening or poor con- 
tact at this point. The blades are of 
drawn copper, hand finished. 

Tne base is extended for connec- 
tions on back of board, and is secured 
in place by avlock nut. Swivel con- 
nections are provided, which will ad- 
mit of the circuit wires being brought 
into the switch from any direction. 
The switches are all made to gauge, 
and any repair part can be obtained 
and a damaged part replaced in a few 
moments. 

The type “KE” is for station and 
switchboard work, being of the reg- 
ular jaw pattern. The type ‘‘Q” is 
essentially the same as type ‘‘ E,” 
with the addition of a quick-break 
spring, and is especially approved by 
the underwriters for an entrance or 
service switch for motor work, con- 


says the next move by the Village 
Council will be for an electric rail- 
way from the Canada Atlantic depot 
to the Canada Pacific Railroad depot 
at Green Valley, four and one-half 
miles distant. 

KinGston, Ont.—The Kingston 
Electric Street Railway Company has 
been granted leave by the City Coun- 
cil to lay its rail’ on various streets for 
an extension of the line to the Grand 
Trunk Railway junction, about two 
miles from the city’s center. 


GODERICH, Ont.—Goderich is 
asked to grant a free right-of-way to 
the Huron & Ontario Electric Rail- 
way, as the promoters claim that 
New York capital will proceed with 
the road as soon as all the muncipali- 
ties concerned have made the conces- 
sion. 


MONTREAL, QuE.—The electric 
railway from Montreal to Lachine 
will be completed by Jauuary 1. The 
agreement with the Lachine Council 
calls for completion in November, 
but an extension of time will be al- 
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lowed. ‘he line will probably be 
extended to Dorval and St. Ann’s in 
the Spring. 

RossLanb, B. C.—A charter has 
been granted to the British Columbia 
Tunnelling and Developing Company, 
Limited, the purpose of which is to 
construct a tunnel through the Red 
Mountain. ‘This tunnel is to be of 
sufficient width and height to enable 
the company to lay double tracks, on 
which they propose to operate electric 


cars to convey the ore from the 
mines. 
MONTREAL, Que.—The immense 


2,000-horse-power direct-connected 
railway generator now being installed 
by the Canadian General Electric 
Company for the Montreal Street 
Railway will be by long odds the 
largest piece of electrical apparatus in 
Canada. The weight of the armature 
alone of this machine exceeds 40 
tons. It will be ready for a test in 
about six weeks. 

Ottawa, Ont.—In the Exchequer 
Court, on Deceu.ber 15, judgment 
was given for the ‘Toronto Street 
Railway Company for $59,044, being 
rebate of duty paid on rails imported, 
which the judicial committee of the 
Privy Council, in its judgment, held 
ought to have been free. This was a 
test case, and will, of course, apply to 
all companies who imported rails of a 
certain weight for street railway pur- 
poses. 

DuNbaAs, Ont.—The negotiations 
between the town of Dundas and B. 
8. Osler, president of the Hamilton 
& Dundas Railway Company, look- 
ing towards its conversion into an 
electric line are at a standstill. The 
two objectionable features of the by- 
law, from Mr. Osler’s standpoint, are 
the clauses providing for the payment 
of $1,000 mileage to Dundas and for 
the extension of the H. & D. to 
Fisher’s Mill. 

Toronto, Ont.—Should the Met- 
ropolitan Street Railway Company 
be extended to Luke Simcoe, it is 
probable that an additional power- 
house will be erected at Newmarket 
or Aurora. The extension of the 
line to Richmond has necessi- 
tated the improvement of the present 
power-house near Pleasant Hill. The 
York County Commissioners met to- 
day to confer with the Metropolitan 
Railway Company as to the construc- 
tion of the new bridge at York Mills. 
If satisfactory arrangements be 
made, the construction will be pro- 
ceeded with at once. 

MontTREAL, Que.—At the annual 


meeting of the Montreal Park & 
Island Railway Mr. Herbert Holt was 
chosen president. The other officers 
elected were Hon. J. R. Thibaudeau, 
vice-president ; Mr. William Stra- 
chan, treasurer, and Mr. Henry 
Holdgate, secretary and manager. 
The new board of directors elected 
are as follows: Hon. J. R. Thibau- 
deau, Hon. Louis Beaubien, Mr. D. 
Morrice, Mr. H. Holt, Hon. A. A. 
Thibaudeau, Mr. W. Strachan and 
W. J. Morrice. The cars of the 
Montreal Park and Island Railway 
will run to Cartierville from to-day 
on. The regular service will com- 
mence at the end of this a 

A. 

Montreal, December 20, 
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Fig. 2.—Type Q, for Switchboards. 
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ELECTRIC LIGHT FLASHES. 
Suit has been brought against the 
Rome, N. Y., Electric Light Com- 
pany to recover $15,000 for the death 
of Albert Kingsley, who was killed 
during the Fall by a live wire. 


The village of Newcastle, Ont., has 
decided to illuminate its streets and 
places of business with electric light, 
and has given a contract to a Toronto 
firm for a 500-light alternating plant. 

The electric light company at 
Neihart, Mont., will shut down on 
January 1, as there is not enough 
water during the Winter to supply 
fire protection to the town and run 
the plant at the same time. 

Ata meeting of the City Council 
of Greeley, Colo., on December 15, the 
committee on electric lights was in- 
structed to look up the matter of 
installing an electric lighting plant in 
connection with the waterworks. 

The statement of the Edison Elec- 
tric [laminating Company of Brook- 
lyn. N. Y., for November, 1896, is 
as follows: 


1896 1895 Ine. 
Met 37,901 37,060 840 
4,166 3,541 625 
Net for dividends ... 33,734 33,519 215 
Eleven months, net. .286,956 214,978 73,977 
45,833 30,208 15,625 
Net for dividends... . 243,123 184,700 58,852 


Gi. N. Clapp has filed a statement 
of the liabilities and the receipts and 
expenditures of the Middletown, 
Ohio, Edison Electric [luminating 
Company from the time of his ap- 
pointment as receiver up to Decem- 
ber 1, 1896. The liabilities of the 
company are $23,792.96, of which 
amount $20,000 is in bonds. The 
receiver has received $722.30; paid 
out, $679.07, and has a balance of 
$43.23 on hand. 


The Mutual Electric Light Com- 
pany, the new rival of the San Fran- 
cisco, Cal., Gas Light Company and 
Edison Electric Light and Power 
Company, at its annual meeting 
elected the following officers: P. B. 
Cornwall, president ; W. R. Summer- 
vice-president and general 
manager; James Fisher, secretary, 
and the Bank of California, treasurer. 
The board of directors are Alvinza 
Hayward, P. B. Cornwall, James 
Fisher, J. B. Halstead and W. R. 
Summerhayes. 


hayes, 


At the regular meeting of the board 
of directors of the United States 
Electric Lighting Company, Wash- 
ington, D. C., the following officers 
elected and committees ap- 
pointed: President, A. A. Thomas ; 
first vice-president, James L. Norris ; 
second vice-president, Dr. Thomas 0. 
Hills; secretary, Seymour W. Tulloch; 
treasurer.John W. Macartney; cashier, 
Edward 8. Marlow. Executive com- 
mittee—A. A. Thomas, chairman ; 
James L. Norris, Dr. Thomas 0. 
Hills, Charles Werner and Gen. W. 
H. Slater. Auditing committee— 
George W. Gray, chairman. Special 
committee on remodeling plant—A. 
A. Thomas, chairman; Seymour W. 
Tulloch, James LL. Norris, John 
Cammack. Finance committee— 
(ren. W. H. Slater, chairman; John 
W, Macartney. 


were 
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Electric Railways. 


The People’s Street Railway Com- 
pany, of Dayton, Ohio, will issue 
$200.000 worth of bonds to cover the 
cost of the improvement and equip- 
ment of the North Main street line. 


On or before January 1, 1897, the 
Chattanooga, Tenn., Electric Rail- 
way will be controlled by a new com- 
pany, of which J. H. Warner, of that 
city, will probably be president and 
general manager. 


The well equipped plant of the 
Lookout Mountain & Lula Lake 
Railroad, located on the east brow.of 
Lookout Mountain, Tenn., has been 
totally destroyed by fire, entailing a 
loss of from $20,000 to $25,000. 
The plant will be rebuilt at once. 


The annual election of the Staten 
Island Electric Railroad was held 
in Richmond recently. ‘The follow- 
ing directors were elected: Samuel 
Thomas, T. F. Ryan, H. H. Rodgers, 
H. D. Babcock, H. W. Poor, W. G. 
Oakman, C. R. Flint, C. B. Van Os- 
trand and Col. G. B. M. Harvey. 

The electric railway which is ex- 
pected to run through Monroe, Mich., 
this Spring, connecting Detroit and 
Toledo, is a much-talked-of matter 
Several parties are working for a 
franchise, and the city officials are 
giving the matter much attention, 
and figuring on closing the deal with 
the most responsible party who will 
not delay, but will build the line 
when the franchise is granted. 


The Metropolitan Traction Com- 
pany, of New York city, on Decem- 
ber 23, declared a regular dividend 
of one and one-quarter per cent, 
payable January 15. This is the 
last dividend the company, as a trac- 
tion company, will pay, as before the 
next dividend is due the plan for 
winding up the company and issuing 
Metropolitan Street Railway Com- 
pany stock in exchange will be com- 
pleted. 

The last applications for incorpora- 
tion of electric trolley roads in Con- 
necticut are by the Portland & 
East Hampton Street Railway Com- 
pany through Kast Haddam, and 
Chatham, Suffield & East Granby 
Street Railway Company. The Gen- 
eral Assembly will be asked to amend 
the charters of the Shelton Railway 
Company and the Bridgeport Traction 
Company to permit of extension of 
tracks. 


At the annual meeting of the 
Washington, D. C., & Great Falls 
Electric Railway Company the fol- 
lowing directors were elected: J. P. 
Clark, 8S. T. G. Morsell, Lee Hutch- 
ins, J. V. N. Huyck, Frank B. 
Clark, W. E. Lewis and E. C. Clark. 
At the meeting of the directors sub- 
sequently held, J. P. Clark was 
elected president; 8. ‘I’. G. Morsell, 


vice-president, and Lee Hutchins, 
secretary and treasurer. 
The commissioners of Howard 


County have been granted a franchise 
for an interurban electric railway to 


connect Kokomo, Ind. ,and Greentown, 
the distance being a distance of 10 miles. 
Thecompany gave bond to build the line 
by September 1, 1897. It is the pur- 
pose to extend the line to Marion to 
connect with the supposed gas-belt 
system, for which franchises are be- 
ing renewed in all the eight counties 
of the natural gas area. The pros- 
pects are good for the completion of 
the entire system the coming season. 
The system, when completed, will con- 
nect every city and town in the 
Indiana gas belt. 


The Suburban Railway Company, of 
Chicago, Ill., of which C. H. Cros- 
sette is president and H. K. Galpin, 
secretary, has filed with the Recorder 
at Waukegan, [Il., a $3,000,000 mort- 
gage. he instrument covers an issue 
of bonds to build the road and lease 
terminals. The company has a lease 
of the tracks of the Chicago & 
Northern Pacific Railway Company in 
Chicago, and is to spend $1,250,000 
of the bond issue to equip them with 
electricity. It will run one line north- 
west through Lake County, in the 
vicinity of Gray’s Lake, and others 
west and southwest from Chicago to 
Harlem and La Grange, to connect 
with the Harlem & Batavia and the 
Chicago & Southwestern Railroad. 


It is thought to mean enlargement of 
the Northern Pacific’s suburban sys- 
tem and its conversion into an elec- 
trical line. 


KIND WORDS. 


‘VALUABLE PUBLICA- 
TION.” 
To THe Epiror or ELecrricaL Review: 
The undersigned desires to become 
a subscriber to your valuable publica- 
tion, and would request you to for- 
ward same to him, sending bill. 
OscaR HERRMAN. 
December 19. 


DESIRES A 


CONTINUES THE ‘‘ ADMIRABLE 
JOURNAL ” 

To THE EpiTor oF ELECTRICAL REVIEW : 

Please change my address, as above. 
I am, with best wishes for the new 
year to your admirable journal, 

C. F. Goopricu. 
December 18. 


THE MILLER LIKES THE ‘‘ REVIEW.” 
To THe Epiror or ELecTricaL REVIEW: 

I inclose check for subscription to 
your valuable journal for another year 
without your solicitation. I am a 
miller, but like your journal well. 

E. D. SHRINER. 


December 21. 


Knoxville Street Railway Case 
Reopened. 

The Circuit Court of Appeals at 
Cincinnati, on December 19, granted 
a rehearing in the case of the Citi- 
zens’ Street Railway Company, of 
Knoxville, Tenn., against the Knox- 
ville Street Railway Company. The 
question at issue involves the validity 
of the franchise granted to the Knox- 
ville Street Railway Company in 
1876. The case will now be retried 
on its merits before the United States 
Cireuit Court in Knoxville. 
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INTERESTING NOTES OF MODERN 
SCIENCE. 

Lightning is said to be zigzag be- 
cause, as it condenses the air in the 
immediate advance of its path, it 
flies from side to side in order to pass 
where there is the least resistance t« 
its progress. But is it zigzag ? 


One volume of petroleum vapor 
renders 380 volumes of air explosiy. 
and 1,150 volumes inflammable. \ 
red-hot piece of metal, a “live” co. 
or a spark from steel or flint will not 
ignite an explosive atmosphere «f{ 
petroleum vapor; 
metal, flame or an electric spark w || 
readily do so. Naphtha at 70 do- 
grees Fahrenheit evaporates at ti. 
rate of about six pounds per squa 
foot exposed per hour. 


M. H. Becquerel has commun 
vated to the Paris Academy of 
ences a memoir on some _ propertic- 
of rays emitted by uranium and its 
salts. He finds that they are simil: 
in some respects to the X rays, bu 
differ from them in being reflecte:: 
and refracted like ordinary light 
Air which has passed over uraniun 
in the dark has the property of dis 
charging an electrified body. 

Mr. Wimshurst recently exhibited, 
says English World of Science, hi 
system for connecting lightships elec 
trically with the shore-station by, 
means of small coils of wire at th 
ends of the The ship is. 
therefore, quite free to rotate or t 
move without producing any twist 01 
injury in the electric wires. The ex- 
hibit was regarded with much inter 
est by many practical gentlemen 
present, and their astonishment was 
freely expressed that so efficient and 
inexpensive a system had not been 
adopted by the commission appointed 
and sitting for that purpose. 


swivel. 


There is evidently a great deal of 
activity among inventors of flying- 
machines at present, for in many 
parts experiments are being made 


which are kept practically secret in 


the sense that they are not chronicled 
in the press. . The experiments being 
carried on by Mr. Chanute are rarely 
mentioned, and one scarcely hears of 
Mr. Maxim’s machine now. A flying- 
machine somewhat similar in prin- 
ciple to that designed by the late 
Herr Otto Lillienthal is being ex- 
perimented on by Herr A. Stentzel, 
of Altona. The imitation of the 
flight of a bird is aimed at; the 
wings have a spread of about seven 
yards, and their surface is eight and 
two-fifths square yards. They move 
through an angle of 70 degrees, and 
are curved according to a parabola in 
the proportion of 1 to 12. The ma- 
chine weighs 75 pounds, and is driven 
by an engine invented by Herr Stent- 
zel. Compressed carbonic acid gas 
is employed as a motiveagent. With 
a pressure of five atmospheres a horse- 
power is obtained, and by increasing 
the pressure to seven or nine atmos- 
pheres the motor may be made to 
yield two or three horse-power. 

Mr. Henry B. Cutter, of the Cutter 
Electrical Manufacturing Company, 
Philadelphia, was a visitor to New 
York city last week, 
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On the Cathode Rays and Their 
Probable Relation to the 
Roentgen Rays. 

[The following is the paper read 
before the German Association at 
Frankfort-on-the-Main by Professor 
Lenard, who so narrowly missed be- 
ing the discoverer of the Roentgen 
radiations. Unlike the prevalent 
opinion held in this country, Professor 
Lenard holds that the cathode rays 
are of the same character as the 
Roentgen rays, and the paper sets 
forth substantially the ps i in 
favor of this view. In reading the 
paper, however, it must be noted that 
ipparently Professor Lenard includes 
under the term cathode rays not only 
the rays arising from the cathode in- 
side the tube, but the same rays, or 
such constituents of them as can be 
made to pass outside the tube by 
means of a metal plate or ‘‘ window ” 
in the glass of the tube. These are 
generally spoken of in this country as 
Lenard rays, owing to the fact that 
Professor Lenard discovered their 
existence and experimented with them 
many months before Professor Roent- 
ven’s discovery of the effect produced 
by the radiations from a vacuum tube 
in work on a photographic plate. A 
similar paper was read by Professor 
Lenard at the British Assuciation.— 
Tendon Electrical Engineer. 

The cathode rays as produced by 
the electric discharge in gases have 
long been known. ‘To these a new 
kind of rays, with kindred properties, 
have been added by the recent dis- 
covery of Roentgen. The properties 
of these newly discovered rays appear, 
in the light of the present state of 
knowledge, to be in the agreement 
with the theory that they are essen- 
tially a limiting case of the cathode 
rays; that is to say, the Roentgen 
rays are cathode rays with infinitely 
small magnetic deflectibility. These 
rays, therefore, would consist of the 
same ethereal process as the cathode 
rays, but with a special value, or series 
of special values,of one of the parame- 
ters. What kind of theory this points 
to will now be indicated. By cathode 
rays are to be understood such rays as 
proceed from the cathode in a dis- 
charge tube. 

In the first place, it is to be noted 
that we already are acquainted with 
an unbroken series of different kinds 
of cathode rays, which differ only in 
the amount of their deflectibility by a 
magnet, just as different kinds of 
light are distinguished by their 
refrangibility in a certain medium. 
The deflectibility of a cathode ray 
remains the same throughout its 
whole course, be the gaseous or solid 
media through which it passes what 
they may, just as the color of a light 
ray remains the same in analogous 
conditions. The case of fluorescence 
is an exception in the case of light, 
and, according to our theory, Roent- 
gen’s discovery has supplied an anal- 
ogy to this in the case of the cathode 
rays; namely, the conversion of 
cathode rays of finite deflectibility 
into rays of imperceptibly small 
deflectibility by the action of pon- 
derable matter. _ 

Cathode rays of very great deflecti- 
bility, and all intermediate grades 
down to comparatively small deflecti- 
bility, can be produced in discharge 
tubes. The lower the gas pressure is 
in such tubes, and, therefore, the 
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greater the electric forces which act 
upon the gas,* the smaller is the 
deflectibility of the rays produced. 
The smallest attainable deflectibility 
is reached by the application of the 
greatest electrical forces. 

The known kinds of cathode rays 
have, so far as I have been able to 
prove it, the property of being 
absorbed by ponderable matter ap- 
proximately in proportion to its 
density ; that is to say, in so far 
as the amount of the absorption is 
determined by the medium, it is 
twice as much for a medium of twice 
the density. ‘This property, since 
independently of the amount of the 
deflectibility it is common toall kinds 
of cathode rays, appears to be a char- 
acteristic property. It is, as is well 
known, also a property of the Roent- 
gen rays. 

The different kinds of cathode rays 


is small; but these are the properties 
of the Roentgen rays. 

Further properties of the cathode 
rays in relation to their deflectibility 
have not yet been investigated. Com- 
mon to all kinds of cathode rays and 
to the Roentgen rays is the property 
of making gases conducting, and also 
the allied property of facilitating the 
formation of fog. Common, also, to 
ail these rays is the property of 
exciting phosphorescence and chem- 
ical action. 

From what has been stated above, 
the existence of a transformation of 
the deflectible into the non-deflectible 
rays in proportion to the amount of 


rays absorbed appears to be probable. 
On the other hand, Lodge, J. J. 


-Thomson, etc., consider it probable 


that the non-deflectible rays pass into 
the optical spectrum through the 
region of the rays recently discovered 
by M. Henri Becquerel. 


Tue D. A. 


have properties which vary gradually 
with the amount of their deflectibil- 
ity. For example, as far as quantita- 
tive experiments have been made, the 
less deflectible a cathode ray is the less 
will it be (1) absorbed by passing 
through a ponderable medium ; the 
less will it be (2) dispersed by it; 
that is to say; the less turbid the ma- 
terial is to it. This relation has 
been found to hold for cathode rays 
which issue from discharge tubes with 
thin windows, and which may, there- 
fore, be considered to have undergone 
the smallest possible change in passing 
out. Itis evident that cathode rays 
are the more accessible to investigation 
the less deflectible they are, for with 
rays of small magnetic deflectibility 
both the absorption and the dispersion 


* Condres has recently shown the electrical forces 
and not the pressure is what really determines 
the deflectibility ; he has, for instance, succeeded in 
cathode rays of | 
relatively high gas pressures application 
great electro-motive forces. 


Kuset TELEPHONE MANUFACTURING COMPANY'S SWITCHBOARD. 


The D. A. Kusel Telephone Manu. 
fucturing Company’s Switch. 
board. 

The illustration herewith shows a 
type of telephone switchboard made 
by the D. Ai Kusel Telephone 
Manufacturing Company, 1105 Pine 
street, St. Louis. The metal parts 
are nickel-plated, and the cabinet 
work is the finest oil finished cherry 
wood. It can be used on either ground 
or metallic circuits, and is so simple 
in its construction that it may be 
installed and operated without expert 
aid. 

Every drop is composed of double 
magnets, so wound that the least 
turn of the generator on the tele- 
phone will drop the indicator, yet 
each indicator is so securely locked 
that the strongest straight pull could 
not\dropthem. Plug-holesand spring- 
jacks are directly beneath each indi- 
cator, so that the operator has only to 
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look once when a call is made, and 
can plugin and raise with one hand 
at the same time. 

The illustration shows a 150-drop 
board with 100 drops filled, leaving 
two vacant shelves, with room for 25 
additional drops on each. It is 
claimed that, owing to the compact- 
ness of this board, one operator can 
attend to 300 drops without moving 
from her chair. ‘I'he space occupied 
by 100 drops is 15 by 30 inches. 


AGENTS WANTED. 


We desire live agents in every town 
(except in the State ef New York), to handle 
our new Lamp. Send us $1.80 and we will 
send you sample with instructions, or you 
can send $1 80 to any express company here 
and they will send you the lamp. 

We offer you a splendid chance for mak- 
ing money. 

Pacrric ELecrric COMPANY, 
120 Main Street, La Crosse, Wis. 


WANTED.—4 Position as travel- 


ing salesman. 
quainted with electric light and power 
stations. Have traveled extensively in the 
electrical field, where I have a good trade, 


Address 
66Je Re Wes’? 
Care ELECTRICAL REVIEW, 
Times Building, NEW YORK. 


class traveling salesman with 
good references. One ac- 
quainted with the electric light- 
ing stations preferred. State age, 
experience and salary expected. 
Address ‘* PERFECTION,” 


Care of ELEcTRICAL REVIEW, 
Times Building, New York. 


BUSINESS NOTE. 


WANTED—The control of an article of 
merit (electrical) in the toy line, to manu- 
facture and place upon the market. To 
any person having something of merit, we 
will deal liberally. Address, with full par- 
ticulars, W. M. Hewitt, Peachton, Ottawa 
County, Ohio. 


WANTED, 


pany. Have had {2 years’ experience in all 

branches of the business, from Manager 

down. Satisfaction guaranteed. Wages 

reasonable. Address ‘“‘Telephone,’’ care of 
ELECTRICAL REVIEW, 

Times Building, N. Y. City. 


Lake Shore Calendar for 1897. 


The 1897 calendar of the Lake 
Shore & Michigan Southern Railway 
is one of the most pleasing and unique 
calendars ever issued. The design is 
a government mail pouch (the Lake 
Shore’s trade-mark) richly printed in 
brown and gold on heavy enameled 
cardboard, size 8 by 15 inches. It 
will be sent free anywhere on receipt 
of six cents in postage to cover mail- 
ing, by applying to A. J. Smith, Gen. 
Pass. & Tkt. Agent, Cleveland, Ohio. 


“ELECTRICITY 


ano WATER 
POWER.” 


By REPLOGLE. 


Wises by leading firm, a first- 


THE POPULAR NEW BOOK. 
PRICE, $1.00. 


Electrical Review Publishing Co., 


TIMES BUILDING, NEW YORK. 


“~~ 
Ve 
| 
2 | | = 
| ! | 
| | 
| 
| 


380 
ADVANCE INFORMATION 


Valuable News and Tips for Manu- 
facturers and Dealers. 


We publish below information 
relating to new electric railways, new 
electric light companies, new tele- 
phone companies and projected elec- 
tric construction of all kinds. Every 
reader will find these columns of 
special interest, and manufacturers 
and supply houses will receive many 
valuable suggestions looking to new 
business by carefully watching this 
department in the ELEcTRICAL 
REVIEW. 


Electric Light and Power. 

Dover, N. H.—The property of the 
Consolidated Light and Power Com- 
pany has been sold to the Hon. W. 8, 
Cobb, of Rockland, Me. 

MILWAUKEE, Wis. -— Milwaukee 
Mlectrie Railway and Light Company 
has purchased the Pabst Power and 
Ileating Company franchise for be- 
tween $600,000 and $800,000, 

Myerstown, Pa.—The question of 
lighting this town with electricity is 
heing agitated. 

INDIANAPOLIS, IND.—The Board 
of Works has decided to establish an 
electric lighting plant at the city 
hospital if it can be done within the 
sum available, which is $2,000. The 
board will advertise for proposals. 

FLUSHING, L. I.—The Board of 
‘Trustees of the township of this place 
have contracted with Thomas Me- 
Kenna, of this village, for 100 lights 
to be used in lighting Distriet A, 
Bayside village. 

Witting, Inxnp.—The Whitting 
Klectrie Light Company has been 
incorporated. Capital stock, $10,000. 

JEANETTE, PA.—Eastern capitalists 
will erect a large electric light plant 
ut this place the first of next year. 


Bowe, ‘Tex.—The Bowie Light 
Company has been incorporated. Cap- 
ital stock, $15,000. Incorporators, 
I’. C. Phillips, A. E. Thomas and 
J. N. Graves. This corporation is 
formed for the purpose of furnishing 
to the public electric lights and elee- 
tric power. 

Cepak FALts, Llowa+The City 
Council has granted a 20-year fran- 
chise to Case & Songer for establishing 
and maintaining an electric light 
plant here. 

Bay Suore,L. [.—The Town Board 
of Islip has established a lighting dis- 
trict in this village, to extend from 
Clinton avenue on the west to Saxon’s 
avenue on the east. 

Mapison, 8S. D.—A movement is 
on foot at this place looking to a re- 
organization of the electric light com- 
pany and extensive improvement on 
the plant. J. Leslie Thompson sub- 
mits a letter to the City Council urging 
a purchase of the plant on the part of 
the city. The city has decided not to 
invest and a private enterprise will 
probably take hold of the plant. 

GRAND MANAU, Me.—An electric 
plant is to be established. 


ELECTRICAL REVIEW 


GARDINER, Me.—City Clerk can 
give information concerning new 
electric light plant. 

Taunton, Mass.—City Clerk can 
give information concerning estab- 
lishment of a municipal lighting plant. 

CARLISLE, Pa.—The Carlisle Elec- 
trie Light, Heat and Power Company 
has been incorporated by M. P. 
Quinn and George W. Waldenger, of 
Pottsville; Charles J. Quinn, of 
Shenandoah ; J. ©. Bucher and W. 
G. Mullin, of Boiling Springs. Capi- 
tal stock, #1,000. 

Hanxtrorp, Wis.—A. J. Portz can 
give information concerning erection 
of an electric light plant. 

Union City, Micu.—tThe electric 
light plant is to be extensively im- 
proved, 

AsHuton, ILL.—City Clerk can give 
information concerning establishment 
of an electric light plant. 

Paota, Fra.—R. G. Blake, City 
Clerk, may give information concern- 
ing establishment of an electric light 
plant. 

Des Mornes, lowa—City Engineer 
may give information concerning es- 
tablishment of an electric light plant. 

TRENTON, N. 
Washington Lighting Company has 
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been incorporated by James C. 
Maguire, Maurice J. Powers and 
Charles U. King to manufacture gas 
and handle petroleum, electricity and 
other illuminating materials. Capital 
stock, $2,000,000, 

WasHuineton, D, C.—Senator Gal- 
linger, of New Hampshire, made in- 
quiry as to electric lighting. 

WILLOW 
Koller can give information concern- 


SPRINGS, ILL.—Mayor 


ing construction of $3,000 lighting 
plant for are and incandescent lights 
for the village. 

Syracuse, N. Y.—L. L. Moses, of 
this place, has made application to the 
Common Council here for a franchise 
for putting in an electric light plant 
and stringing wires throughout the 
village for public service. 

CUMBERLAND, Mp. — The City 
Council is considering an ordinance 
to submit to the voters for an issue of 
bonds to the amount of $20,000. 

PITTSBURGH, Pa. — Controller 
Gourley can give information con- 
cerning establishment of a municipal 
electric light plant. 

Astoria, ILt.—The Astoria Elec- 
tric Light, Heat and Power Company 
has been incorporated by George 
Scripps, A. Scripps and John D. 
Atkinson. Capital stock, $12,000. 

St. Louis, Mo.—The Cupples 
Station, Light, Heat and Power Com- 
pany has been incorporated by Samuel 
Cupples, R. C. Brookings, Edward 8. 
Pierce to furnish electric light, ete. 
Capital stock, $5,000. 

PORTLAND, ORE.—W. E. Spurrier, 
chairman committee on street light- 
ing, can give information concerning 
lighting of streets with are and in- 
candescent lamps. 


New Electric Railways. 
Newton, Mass. — The Newton 
Electric Railway Company has been 


incorporated. #100,000. 
Incorporators, ‘Thomas P. Chambers, 
Newton; George C. Worstall, James 
C. Hutchinson, Alexander Chambers, 
Ashbel W. Watson, Edward H. Buck- 
man, George C. Blackfan and Thad- 
deus 8. Kinderline, all of Newton, 
Bucks County; Henry Palmer, Henry 
Lovett, M. D., William B. Parry, 
Harvey H. Gillam, Harry W. Watson, 
all of Langhorne, Bucks County. 


Capital, 


Int. — The Chicago, 
Lemont & Joliet Electric road has 
been incorporated, Capital, $300,000. 
Incorporators, E. H. Heilbroun, 8. 
T. Hart, E. D. Hopkins, G. Lawrence 
Taylor, D. C. Baldwin. 

AsBURY Park, N. J.—A_ new 
trolley line is proposed from this 
place to Eatontown, and from Eaton- 
town to Freehold by way of ‘Tinton 
Falls. ‘The road will be built by a 
New York syndicate, and will be 
completed in time for Summer traffic. 

Richmond, Va.— The ‘Traction 
company has applied to the Street 
Committee of that city for permission 
to build a line from Broad street 
along Brook avenue to the city limits. 

Mepway, Mass.—The proposed 
electric line from Milford to this 
place will be built as far as the rail- 
road crossing in West Medway next 
Spring. to be continued to this village 
as soon as that crossing is abolished. 


Hesperus, CoLo.—It is stated that 
an electric railway line from this place 
to La Plata is being projected, with 
the hope of interesting New York 
capital. 

Canon Crtry, Coro.—There is 
some talk of an electric railway being 
built from this place to Cripple Creek. 

BreTHeL, On10-—'There is a move- 
ment afoot to construct a street-car 
line over the Ohio pike from Lin- 
wood to this place, a distance of 22 
miles. Mr. Martin, the owner of the 
pike, will build the road at his own 
expense. 

CHARLESTON, 8S. C.—A charter has 
been granted to Charieston’s electric 
railway company, known as_ the 
Charleston Street Railway Company. 
Philip H. Gadsden, president ; F. D. 
McEowen, treasurer, and F, K. Myers, 
secretary. ‘The capital stock is $100,- 
000. 

BaByton, L. I.—The project of 
running a trolley line between the 
depots of the Long Island Railroad at 
Huntington and this village, using 
the street railways in either village, is 
again being discussed. 

St. Louis, Mo.—The St. Louis & 
Meramec River Railway Company has 
applied to the Town Board of Kirk- 
wood for a franchise to construct a 
street railroad through that town on 
Adams avenue, from the eastern town 
limits to Harrison avenue, thence on 
Harrison avenue south to the town 
limits. 

Bancor, Mr. — The Penobscot 
Central Railroad Company will build 
an electric railway up the Kenduskeag 
Valley. ‘The road will pass through 
the towns of Glenburn, Kenduskeag, 
Levant, Corinth, Exeter, Charles- 
ton and Garland. Capital stock, 
$250,000. 
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New Telephone and Telegraph 
Companies. 

SEGuIN, T'ex.—The City Counci! 
has granted the right-of-way to the 
Southwestern Telephone Company, 
who are building from Houston to 
San Antonio. A local exchange is 
being organized. 

Corsicana, ‘Tex.—A_ telephone 
line is to be built by local capital be- 
tween this place and Fairfield. 

Uniontown, Ky.—A _ telephone 
exchange is to be established here. 

Kokomo, Inp.—The Kokomo Tele- 
phone Company, with a capital stock 
of $10.000, has been incorporated. 

New ALBANY, IND.—The Ohio 
Valley Telephone Company has been 
granted the right-of-way over any of 
the public roads of Crawford County. 
The Home Telephone Company, of 
this city, will also construct lines con- 
necting with the towns in the neigh- 
boring counties. 

Lockk, N. Y.—The new telephone 
line between this place and Genoa is 
nearly completed. C. B. Young, 
who has the contract, has another 
contract for a line to Bangall, which 
is well under way. 

ALEDO, ILL.—A telephone system 
is to be put in at this place. 

BanGcor, Me.—The New England 
Telephone and Telegraph Company 
is making arrangements for improving 
its line between this place and Bar 
Harbor at Ellsworth and Bar Harbor. 

Sanpy Hitt, N. Y.—The State 
Railroad Commission has granted the 
application of the Greenwich & 
Schuylerville Electric Railroad Com- 
pany for permission to construct its 
road. The application has been pend- 
ing for over a year. 


New Manufacturing Companies. 
TRENTON, N. 
Washington Lighting Company, with 
a capital stock of $2,000,000, and its 
main office at Jersey City, has been 
incorporated. ‘lhe company’s charter 
authorizes it to manufacture gas and 
handle petroleum, electricity and 
other illuminating and heating mate- 
rials. James C. Maguire, of Brook- 
lyn ; Maurice J. Power, of New York, 
and Charles U. King, of Jersey City, 
are interested. 

CLEVELAND, On10o—The Dubrow 
Incandescent Company, of this city, 
has been incorporated by John H. 
Dubrow, Arnold C. Saunders, Andrew 
Squire, E. M. Folsom and W. U. 
Maiters. The capital stock is $30,000. 

PHeniIx, Ariz.—G. L. Hergert, 
F. N. Myers and Wilber G. Zeigler 
have filed with the County Recorder 
articles to incorporate the California 
Acetylene (Gas Company, capital 
stock $1,000,000, to manufacture and 
deal in electric, steam and gas plants, 
ete. 

CuicaGo, Electric 
Glazing Company has been incor- 


J.—The George 


orated. Capital stock, $1,000,000. 


neorporators, William R. Odell, 
William N. Sturgis and Willett H. 
Cornwell. 


Increase of Capital. 
PITTSFIELD, Mass.—The Stanley 
Manufacturing Company, manufact- 
urers of electrical machinery, has in- 
creased its capital stock from $300,000 
to $500,000, 
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The Creaghead Engineering 
Company, Cincinnati, have perfected 
a new form of arc-lamp hanger fo: 
street use. 

Thos. J. Fay and associates, 143 
Liberty street, New York, have been 
awarded the contract for the lighting 
plant for Hull & Company, of Pough- 
keepsie, N. Y. ‘The dynamo will be 
of 600 lights capacity. 

The Hoppes [Manufacturing Com- 
pany, Springfield, Ohio, have re- 
cently issued a handsomely printed 
and illustrated prospectus showing 
the value of the ** Hoppes” purifiers 
for steam users, in operation. 

An Xmas pudding is the holiday 
remembrance sent to its thousands of 
friends by the American Electrical 
Works, Providence, R. I. It looks 
almost good enough to eat, besides 
being a novel and artistic advertising 
device. 

The success ot the method of 
renewing burned out incandescent 
lamps. as followed by the Lynn 
Incandescent Lamp Company, Lynn, 
Mass., seems to be well demonstrated 
by the fact that the company are now 
proposing to occupy a much larger 
factory. 


The fact that the factory of the 
Brash Electric Company’s shops at 
Cleveland have been much busier 
since election for the production of 
the standard typesof Brush machines 
is one more indication that the large 
amount of heavy electric installation 
work which has been in abeyance for 
so long will becarried through during 
the early months of ’97. 


Messrs. Huebel & Manger, manu- 
facturing electricians, Brooklyn, have 
gained an excellent reputation in the 
electrical supply field in the past few 
years, and are now operating a large 
and well equipped factory at 286-90 
Graham street for the production of 
electric bells of various styles, push- 
buttons, electric table push-clamps 
and other electrical specialties. 


We have to thank the Jos. Dixon 


Crucible Company, Jersey City, N.J., 
for a very acceptable Christmas re- 
membrance, in the form of a box of 
lead pencils suitable for newspaper 
work. ‘There are no better pencils in 
the world than Dixon’s. They are 
made of American materials, by Amer- 
ican workmen, and it is but natural 
that they enjoy the highest popular- 
ity and appreciation among Ameri- 
cans, 

The Missouri Telephone Manu- 
facturing Company, St. Louis, are 
about to greatly enlarge their factory 
and increase their facilities, so that in 
the near future all the woodwork. 
and, in fact, all parts of telephone ap- 
piratus, can be made under tae com- 
oany’s direct supervision. Severa 
well known telephone men are iden- 
tified with this company, and the 
Missouri Telephone Manufacturing 
Company are controlling a large por- 
tion of the telephone work in the 
West. 

The Wheeler Reflector Company, 
of Boston, have just issued a new 
catalogue, showing reduced list prices 
on nearly 50 styles of standard 
reflectors. They will send a copy to 
any one writing for it and mentioning 
the ELectricaL REviEw. This com- 
pany controls in the United States 
and Canada the widely known Wheeler 
system of reflectors for electric, gas 
and kerosene light, and, besides, makes 
a specialty of street lighting by con- 
tract. Mr. Elbert Wheeler is the 
treasurer of the company,whose main 
offices are located at 24 Washington 
street, Boston. 


ELECTRICITY 


Mechanies; Architectural Drawing and De- 
signing; Architecture; Mechanical Drawing ; 
Steam Engineering (Stationary, Locomotive or 
Marine ); Civil, Railroad, Bridge, Hydraulic and 
Municipal Plumbing and Heat. 
ing; Coal and Metal Mining; Prospecting, and 
the English Branches, 
Until further notice experimental = 
apparatus will be furnished /ree to B& 


students. Send for Free Circular and 
Book of Testimonials, stating the 
subject you wish to study, to 


The International ) B 1008, 
Correspondence Schvols, Seranton,Pa, 


power 


For running Small Electric Plants, Phonographe, | 
Lights, Sewing Machines, Lathes, Emulsifiers, etc., 
Bolgiano Giant Water Motors. Catalogue free. 


The Bolgiano Mfg. Co., Baltimore, Md. 


McINTIRE’S PATENT 
GUNNECTORS AND TERMINALS. 


The C. MCINTIRE CO. 13 & 15 Franklin Street, 


N. J. 


I-T-E CIRCUIT BREAK- 


, ERS are the accepted standard. 


THE CUTTER ELEC- 


TRICAL & MFG. CO., 1112 


Sansom street, Philadelphia. 


WHITE-CROSBY COMPANY, 
CONTRACTING ENGINEERS, 
AQUITABLE BUILDING, BALTIMORE, MD. 


New York Office, 29 Broadway. 


STYLE BELL. 


PIVOTED ARMATURE. 
DOURLE ADJUSTMENT. 
RELIABLE RINGER 
Send for New Catalogue. 


HUEBEL & MANCER, 
MANUFACTURERS, 


286-90 Graham St., BROOKLYN, 


AMERICAN ARC 
LAMPS ano APPLIANCES. 


Our new method armatures increase 
efficiency 20 per cent. 


BAECHTOLD & PARKER ELECTRIC CO. 


79-81 Washington Street, 
BROOKLYN, N. Y. 


Catalogue free if Review is mentioned 


Don’t Lose Yourself -- 


by being out of the Telephone Subscribers’ list and 
inaccessible by telephone. 
16,000 telephone stations in New York City. 


NEW YORK TELEPHONE Co. 
18 CORTLANDT ST.— 115 WEST 38th ST. 


From DD year 


MASTER WORKMAN, 


who has successfully been engaged for 
15 years in the manufacture of battery 
and electric-light carbon, desires to settle 
in the United States. 

Proposals should be addressed to 
‘H. U.” 6517, 

RUDOLF MOSSE, 
Hamburg, Germany. 


ELECTRIC CONDENSERS. 


WM. MARSHALL, 
Manufacturer. 


STANDARDS A SPECIALTY. 
NEW YORK. 


709 LEXINGTON AVENUE. 


125 SOUTH 


ANNUNCIATORS 


ELECTRIC BURGLAR FIRE ALARMS 


SUPPLIES SIGNAL GONGS-BELLS etc. 


IRONCLAD FUSE BOX. 


ARC-KNIFE SWITCH. 


MAST-ARMS. 


Write Us. Get Our Discounts. 


Utica Electrical Manufacturing 
and Supply Go., urica, w. v. 


THE ONLY 


You should use, if you want Brilliant, Steady, Efficient 
Light, for Direct and Alternating Currents, are made by 


cil | 

SCHIFF, JORDAN & C0. ven, 09°41 Cortlandt St., New York. 
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{Specially reported for this paar by E. 8. 
Duvall, solicitor of patents, Loan and Trust Build- 
ing, Washington, D.C. Copies of any patent may 
Le secured for 10 cents each. | 
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573,441 Telephone attachment; W. O. 
Christopher, Hillsborough, Tex.—Com- 
prises a closed loop having an insulated 
portion and adapted to have a detachable 
locking. engagement with a _ telephone 


switch-lever in rear of the hook thereof and | 


adapted to be retained in place by said hook, 
and « loose connection between said loop or 
link and the receiver cords or wires. 

573,464 Electric arclamp; E. P. Hopkins, 
New York, N. 
negative carbons and a slotted light shield, 
au plate projecting forward from the back 
plate of the light shield above its lower 
slots and partially encircling the negative 
carbon. 


573,496 Apparatus for preventing collis- 


ions on electric railways; B. C. Tilghman, | 


Philadelphia, Pa.—Consists of crossing 
tracks and an electric conductor extending 
along one track for supplying electricity as 
au motive power, and means under the con- 
trol of a train moving along the other track 
for temporarily cutting the electricity off 
from a portion of said conductor along the 
first-named track, 

578,526 Electric are lamp; 
Ritter, Vienna, Austria-Hungary. 

573,531 Elevator; C. R. Pratt, New | 
York, N. Y.—A traveling elevator and an 
electric motor to operate the same, a current 
regulator and circuit reverser the 
elevator car, a hand-wheel and a cable con- 
necting it with and to positively operate 
said current regulator and circuit reverser. 

573,558 Electrical resistance 
Detlef C. Voss, Malden, Mass.—A solidified 


E. Hugo 


electric conductor, composed of carbonized | 


ROENTGEN-RAY APPARATUS 


fibrous material, a metallic oxide and a 
binder. 

578,575 Telephone exchange system; 
W. W. Dean, St. Louis, Mo.—A metallic | 


circuit and grounded telephone lines, a 
commou battery and an additional battery 


in circuit with the grounded lines and | 


adapted to supply additional electro-motive 
force to the grounded lines, whereby the 
standard current may be maintained upon 
both metallic-circuit and grounded lines. 

573,576 Common battery telephone sys- 
tem; W. W. Dean, St. Louis, Mo. 

578,581 
cago, Il. 

573,591 Electric signaling apparatus; 
I’. B. Herzog, New York, N. Y.—A trans- 
mitter and a signal changer, consisting of a 


traveler actuated by and adjustable with | 


reference to a central spindle and controlling 
the transmitter, a stopping device compris- 
ing a series of fixed stopping points in the 
path of travel, and in different radii of a 
circle drawn around the central spindle. 


573,592 Electric signaling device; F. B. 
Herzog, New York, Y.—Ata sending 
station, a transmitter organized to transmit 
two separate signals at one transmission, 


comprising two progressively moving ele- 
ments, each controlled by a magnet, the first | 
magnet being controlled by the first part of 


Y.—Consists of positive and | 


‘ 
device; | 


| Scientific and Electrical Instruments, 


Electric engine; I. T. Dyer, Chi- | 
sf | Sole Manufacturers of the new 


Soring Park Laboratory, 


and at a receiving station an apparatus | 


| the transmission, and the second magnet by 
| the second part. 

573,601 Electrical apparatus; 
| F. W. Jones, New York, N. Y.—A switch- 
board having a spring- jack, two or more 


4 


ELECTRIC SWITCHBOARD BY F. W. JONEs. 


flexible cords, a plug for each cord, a take 
up device for each cord and means for lock- 
ing or holding a cord against the action of 
said take -up device. Vag 22 ae 


| Gee. 8. Chase. J. M. Vale. 


CHASE & VALE, 
| Attorneys and Counsellors at Law, 


(Patents and Trade Marks) 
Atlantic Building, 


SPECIAL ATTENTION TO THE 
CLASSES OF ELECTRICITY, 
ELECTRIC LIGHTING, SIG- 
NALING AND POWER. 


WASHINGTON, D. C. 


Telephone, 1288. 


IMPROVED 


Fluorescent Screens, 
Fluoroscopes, 
Calcium Tungstate Crystals, 


Special Apparatus to Order. 


NON-PHOSPHORESCENT 
HIGHLY FLUORESCENT CRYSTALS. 


Superior to Calcium Tungstate ; perfect 
definition ; instantaneous work ; each new 
image undimmed by phosphorescence or 
previous exposure, 


88 Spring Park Avenue, 


DYER & DRISCOLL, 


PATENT SOLICITORS, | WASHINGTON PATENT 


36 WALL AGENCY. LARGEST IN THE 


work, Cot for end forssan Countries, 908-9 i 4 Cc Street, N. W., 
ELECTRICAL 
| Free opinion of merit. EXPERTS. 


Electric Motors of all sizes, from 10 oz. in weight up. 
Motors for special purposes at short notice. 1896 Dis- 


PREMIER PRODUCTS. 


M. Rodrigues, Whipple Sst., Brookiyn, N. Y. 


FOR SALE. 


125 VOLT INCANDESCENT DYNAMOS. 


Five 6 K.-W., 110 light, 
Two 15 270 

One 20 360 
One 30 “ 540 “ “ 


RAILWAY GENERATORS. 


Seven M. P. 500, 666 H.-P., 500 volt generators, with 
station equipment. 

Four Edison 100 K.-W., 133 H.-P., 500 volt gener- 
ators, with station equipment. 


Four D. 62, 80 H.-P., 500 volt generators, with sta-| Two 744 “ 15 ‘* T.-H. 
tion equipment. One 15 “ 270 

Four M. P. 75,100 H.-P., 500 volt generators, with|Two 30 ‘“ 540 ‘“ T.-H., ‘‘H. I.” type. 
station equipment. One 16 “ 25 T.-H., “ E. type. 


One Armature for 100 K.-W., 500 volt Edison gen- | One 1,000 light M. P., Westinghouse. 


tor. 
Pa for D. 62, 500 volt T.-H. generator. ALTERNATING DYNAMOS. 
RAILWAY MOTORS. Que A. 1,800 Nght, 


Twenty G. E. 800 Motors. One 650 light, Westinghouse. 

Twenty W. P. 50 Motors. One 750 light, Westinghouse. 

Fifteen No. 6 Edison Motors. The above are complete with station equipment. 
Twenty F. 30 Motors. One A. 70, 1,000 volt, T.-H. armature. 


Twenty G. E. 800, drum armatures, four turn. New. ARC DYNAMOS. 


STATIONARY MOTORS. One 5 light, 2,000 candle-power, Brash. 
One 5 1,200 
One 1 H.-P., 110 volt, T.-H. One 20 * 2,000 “ “ 
One 2 H.-P., 110 volt, Mather. Five 80 “* 2,000 “ “ 
One 1 H.-P., 220 volt, Mather. Four 45 “ 1,200 “ “ 
One 2 H.-P., 220 volt, Eddy. Une 30 “ 2,000 “ T.-H. 
One 3 H.-P., 220 volt, Edison, Two 30 “ 1,200 “ “ 
One 3 H.-P., 220 volt, T.-H. Two 45 “ 1,200 “ 
One 10 H.-P., 220 volt, Mather. 
ARC LAMPS. 


One 15 H.-P., 220 volt, Belknap. 

One‘}4 H.-P., 500 volt, Crocker-Wheeler. 

One 1 H.-P., 500 volt, T.-H. 

Two 1 H.-P., 500 volt, Ketchum. 

One 2 H.-P., 500 volt, Lundell. 

One 10 H.-P., 500 volt, Edison. 

One 10 H.-P., 500 volt, Lundell. 

One 50 H.-P., 500 volt, T.-H. 
And many other motors not mentioned above. 
All motors have sliding base frames and fire- 

proof rheostats. 


Tea K. 12, 1,200 candle-power, single, T.-H. 

Twenty 1,200 candle-power, single, Brush. 

Twenty 2,000 candle-power, double, T.-H. 

TRANSFORMERS. 

Twenty T.-H., type “ E,” 40 light, 1,000 volt, pri- 
mary 52, or 104 volts secondary. 

Two 25 light, same as above. 

Ten 80 light Westinghouse step-up, 1,000 to 2,000 
volts, for indoor use. 


EVERY MACHINE TESTED AND GUARANTEED. 


FRANK RIDLON GOMPANY, 


180 SUMMER STREET, BOSTON, MASS. 


New York Agent, CHAS. N. WOOD, 


80 BROADWAY, ROOM 131. 


JAMAICA PLAIN, MASS, 


American-Ball Engines. 
Multipolar Dynamos and Motors. 


AMERICAN ENCINE COMPANY, 
BOUND BROOK, WN. J. 


The above shows our No. 4 ‘‘ Espersen 


Lamp” with desk attachment for roll-top desks or upright 
Will fit any desk, as it is adjustable. 


pianos. 


Adjustable Shade 


us for catalogue and price-list. 


PACIFIC ELECTRIC CO., 


When you write us, mention ELECTRICAL REVIEW. 


Our lamps are manufactured in ten different styles, to suit all kinds of work. 


WE MAKE 


THE MOST SENSIBLE 


SHADE LAMPS 


IN THE WORLD FOR 


PHYSICIANS, STUDENTS, DENTISTS, 


AND ALL CLASSES OF BUSINESS MEN. 


Write to 
Agents wanted in every city. 


LA CROSSE, WIS., U. S. A. 
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TEN CENTS A COPY. 
THREE DOLLARS A YBAR.. 


Copyright, 1896, by ELecrrica, Review Pus. Co, 


P. & B.compounn 


IS PENETRATING AND ELASTIC, IT’S 


ELECTRICAL 


SERIES ARMATURE VARNISH, INSULATING TAPES 
and DECORATIVE = AND PAPERS, Eveetric Appuiance Co., 
Beacon Lamp ComPaY | The STANDARD PAINT CO., Manufacturers, | 242 MADISON ST., CHICAGO. 
| John St., NewYork | supmentsi LOWEST PRICES 1 


WIRES and CABLES. 


ATIONAL INDIA RUBBER 60, 


FACTORY & GENERAL OFFICES, BRISTOL, 8. 1. 
FREDERICK 8. MINOTT, Gen'l Manager. 


BRANCH OFFICES: 
N Francisco: 577 Market Street. 
AGO : Getropolitan tan 186 & 188 Fifth Ave. 


Pressure Gauges 


Pay for themselves in 
Rail 
wa: 


guaran 
THE BRISTOL CO., 
WATERBURY, CONN. 


TRADE MAR K. 


INSULATED WIRES AND CABLES. 
THE OKONITE CO., Limited, 


POSTAL BUILDING, 253 BROADWAY, NEW YORK. 


5 &T DEY STREET, NEW YORK. 
CENERAL 


ELECTRICAL RAILWAY 
SUPPLIES. 


UNDELL M 


TRON AND BRASS 


ARMORED INSULATING 
CONDUIT. 
Interior Conduit & Insulation Go. 


General Offices and Works: 
527 West Thirty-Fourth St, 
NEW YORK. 


PROVIDENCE, R. I. 
Bare and Insulated Electric Wire. 


VARA RIDGE 


OFFICE AND FACTORY: 


SANDUSKY, OHIO. 
AGENTS: 


St. Louis, Mo. 
Reger & Atwater, 214 Pine St., San Francisco, Oa 
Central Electric Co., Chicago 
J. M. Atkinson &' Co., 1489 Monadnock Bldg. 
jaw, 126 Liberty St., New York, N. ¥. 


GRIMSHAW WHITE CORE WIRES 


VULCA 


GRIMSHAW TAPES, 
RAVEN WHITE CORE WIRES, 


DUCTS, 


Manufactured by NEW YORK INSULATED WIRE COMPANY, 


MAIN OFFICE : 
13-17 Cortlandt Street, New York. 


BOSTON: 
{ Dearborn Street. 184 Congress Street. 


8AN FRANCISCO; 
18 Second Street. 


SAFETY GABLES 


Over 2,000 miles 
of Bubber Cov- 
ered and Lead 
Encased now in 
use in New York 
and other cities. 


LEONARD F. REQUA, - General Manager. 


Best Construction and Ingredients, Strongest, Most Durable and Reliable. Size, 6x2}, 


<KENNEY & WATERBURY 181 FRANKLIN StBosTon 


Made by J. H. BUNNELL & CO., 76 Cortiandt Street, NEW vena: 
60 cents per Cell, 


AGN 
‘901420 


WHEELOCK BATTERY || DRY BATTERIES STANDARD.” 


Liberal Discounts, 


a | 
=. RADE 
N 
| 
=F 
AMERICIN ELECTRICAL W 
ot C. J. Mayer, Betz Bldg., Philadelphia, Pa. 
SS Smith & Wallace, Hamilton 8t., Boston, Mass. 
4 
_— | 
| 
THE PLACE To Buy ARTISTS | 
225 to 239 Gi Bul 4, and ky 
New Tork. a7 4 R \ 
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There is no getting away from it. 

A man can’t run away from his own shadow any 
more than you can lose sight of the fact that among all 
the various Fan Motors offered the Lundell stands 
out the acknowledged leader. The best in design. The 


best in finish. The best in service. 


BRANCHES: 


CENTRAL ELECTRIC COMPANY, 


New Orleans, 
Kansas City, Wholesale Electrical Supplies, 
Buffalo. 
CHICAGO. 
The SEASON 


New 1896. 


Increased Efficiency, 


finshed ia Japan, Improved Mechanical Con- 


Nickel, 


struction. 
Polished Brass and 
Venetian Designs, x Show Rooms, 
A 56! Broadway, New York Gity. 


128 Essex Street, Boston. 


For catalogues and price lists, address 


RADE MARK: 


“Chlovive Accumulator” THE VALUE OF 


paras ~ Storage Batteries in Central Station Practice 


HAS BEEN DEMONSTRATED BY 


The EDISON ELECTRIC ILLUMINATING GO., of BOSTON. 


That Company installed its FIRST battery in March, 
1894; it installed its SECOND battery in May, 1895, and it 
has just contracted for a THIRD battery. 


THE ELECTRIC STORAGE BATTERY CO., 
PHILADELPHIA, PA. 
vert St., Baltimore, Md. 


THE HOOVER, OWENS & RERTSCHLER CO.." oso.” | EDISON BATTERY FAN OUTFIT. 


Catalogue. 
Illustrating | 
EDISON 
LALANDE 
Batteries. 


EDISON MFG. CO, 
110 East 23d St., New York. 


FOR ELECTRIC RAILWAY AND ELECTRIC LIGHT OF ALL 
SIZES AND FOR ALL PURPOSES. 


« 
IT NEVER 


iv 
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AMERICAN-BALL ENGINE. 


Mr. FRANK H. BALL, the well known steam 


engine designer, has assumed the management | 
of our business, and will add at once to ‘our. 


present line of steam and electrical machinery 
a full line of his celebrated engines, specially 
designed for direct-connected electrical work 
and adapted to dynamos of our manufacture, 
thus making complete and symmetrical units. 


AMERICAN ENGINE COMPANY. 


BOUND BROOK, N. J. 


FORT WAYNE ELECTRIC CORPORATION 


FORT WAYNE, IND. 


APPARATUS FOR 
ARC, DIRECT CURRENT AND ALTERNATING 
INCANDESCENT LIGHTING AND POWER 
TRANSMISSION. 


ELECTRIC 
LIGHT 
and 


CARBONS. 


BATTERY 


FRIEDR. PEMSEL, NURNBERG, 


——FURNISHES AS SPECIALTY 


Machines and Complete Installations 


FOR THE MANUFACTURE OF 


SIGN LAMIPS. 


An Economical, 


Practical and Sightly Novelty in Electric-Lighted Signs. 


SURE TO ATTRACT ATTENTION. 


For full information and prices, address 


DICKINSON ELECTRIC SUPPLY CO., 


150 Nassau Street, New York. 


| 
| 


Our Baby Electric Motor, $1.65, by mail, prepaid. | 
Guaranteed perfect as to workmanship and material, | 
« ormoney returned. Discounts to trade. 


PREMIER PRODUCTS 


M. R. Rodrigues, 127 Sst., Brookiynm, Ne Ye 


EPPINGER & RUSSELL CO. CREOSOTING WORKS, 


DEAD OIL OF COAL TAR PROCESS. 
CREOSOTED PILES AND TIMBER FURNISHED. 
VALENTINE SUBWAY ELECTRICAL CONDUIT. 


WORKS: LONG ISLAND CITY. OFFICE: 66 BROAD STREET, N. Y. 
SEND FOR CIRCULAR. 


Capacity. 1,500.0 feet per month. Cylinders. 100 feet long, 


DIXON’S PERFECT LUBRICATING CRAPHITE. 


The most Marvelous Lubricant Known. 
Used Dry, or Mixed with Water, Oiji or Grease, 


NOT AFFECTED BY HEAT, COLD, STEAM OR ACIDS. 


An Interesting and Instructive Pamphiet 
will be sent Free of Charge. 


JOS. DIXON CRUCIBLE CO. Jersey City, N. J. 


Rt ELAIN MANUFACTORY. 


/44-156 GREENE ST 
Srarian G 


CARBON CO., 


LIGHT CARBONS, 


JEANNETTE, PA. 


W.R. OSTRANDER & CO., 
22 DEY STREET, 
Manufacturers of 
SPEAKING TUBES, WHISTLES, 
ANNUNCIATORS. 
Electric and Mechanical Belis. 


FAOTORY 


De Kalb Ave., 
BROOKLYN. 


Send for Illustrated 
Catalogue. 


THE LEHIGH VALLEY 


GREOSOTING CO. 


WORKS, PERTH AMBOY, N. J. 
Office, Rooms 196 and 137, 1 Broadway, NEW YORE. 


Creosoted Lumber, Underground Conduits, 
Telegraph Poles, Piling end Thee Furnished. 


Cast Iron 
Flange Pipe 
And Fittings, for 
Steam and Water 


For special information 
and prices, write to 


The Addyston 
Pipe & Steel Co. 


Cincinnati, O 


THE AMERICAN. 


Recognized as the Leading Exponent of 
Bimetallism and Protection, the great 
issues that must be voted on in 
November. 


WHARTON BARKER, Editor. 


TERMS OF SUBSCRIPTION. 

ONE YEAR, - - 
in Clubs of Five or More, $1.00. 
SPECIMEN One Month, 
COPIES FREE. 10 Cente. 


$2.00 


To any one sending 65 cents before May 1, 
we will send The American until after 
the next presidential election. 


WHAT PUBLIC MEN THINK. 


Iregard The American as the ablest publication 
of its kind in the United States.—Szenartor H. C. 
Hanssrovues, North Dakota. 

Ido not agree to the theories of protection, but 
on the currency question you have produced some 
of the most powerful argumerts I have read 
Senator James K. Jones, Arkansas. 

I bear cheerful testimony to the valuable services 
that you have rendered to the ceuse o* bimetallism. 
—SenaTor Jos. C. 8. BLacksurn, Kentucky. 

I have read with great interest vour editorials and 
have looked in vain in the gold psvers of the count 
for some answer to your arguments.—Hown. Cuas. 8. 
Harrman, Montana. 

I think you are doing a t work for the cause 
of the people.—Sznator WiLkmvson CaLL, Florida. 

You are doing a magnificent work for the cause 
of silver.—Hon. Wiison, Idaho. 

Iam indebted to The American for much e —_— 
and useful information.—Sznator 

Nebraska. 

I consider the r one of the very best expo- 
nents of wus bimeralliam in the country.—Hon. 
F. W. Monpets, Wyoming. 

You are doing much to 2% the eyes of the manu- 
facturers.—SenaTor Wu. M. Stewart, Nev: 

I think you are doing a great work for bimetalliam. 

—Senator James H. Kyiz, South Dakota 

Consider it the ablest and best advocate of bi- 
metallism in this country.—Senator R. F. Perrti- 
Grew, South Dakota. 

I always read The American with much pleasure. 
~—Hon. Cuarvzs F. Crisp, Georgia. 

I very much appreciate the grand work you are 
doing for the silver cause.—Gov. Joun E. Rickagps, 


Subscribe now and get your friends to do so, 


BARKER PUBLISHING COMPANY, 


119 South 4th St., Philadelphia. 
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NATIONAL FEED-WATER HEATER. 


Pre-Eminent in Effectiveness and Durability. 
_Over 300 Electric Stations Supplied. 
Over 700,000 Norse-Power Sold in Ten Years. 


SOME OF THE ELECTRICAL PLANTS SUPPLIED IN 180908: 
1 ‘bon Rowers Atlantic Coast E. R. R. Co., Asbury Park, "3 .. 500 horse-power, West End Street Railway Co., Boston, Mass. 
Torrin, Co, Hartford Street Railway Co.., ‘Hartford, Conn. 


nm Electric Light Co. » Torrington, Co 
100 Little alls Ardsley Park Casino Co., Dobb's Ferry, N. Y. 
so San Francisco, Chicopee Electric Co,, Chicopee Falls. Mass, 


‘ 
* Boston Electric Ligne c « Electric Light Plant, Rio Janeiro, Brazil. 
$ = Electric Light Plant, Buluwayo, South Africa. 
pe Elizabethtown Street and Puwer Co., Elizabethtown, N. J. 
“ Bristol & Plainville Tramway Co.. Bristol, Conn. 
- South Middlesex R. R. Co., 8. Framingham, Mass. 
= Holyoke Street Railway Co. 
el Holyoke Street Railway Co. 
Holyoke Street Railway Co. 
ve Holyoke Street Railway Co. 
= Coney Island and Brooklyn R. R. Co., Brooklyn, N. Y. 
” Southern Railway Co., Richmond, Va. 
” Steinway Railway Co.. New York. 
Parkersburg Electric Light Co., Parkersbur, Penna. 
” Wakefield & Stoneham R. R. Co., Wakefield, Mass. 
= Essex Street Railway C ‘0., Essex, Mass. 


vie New London Street Railway Co., New London, Conn, 
ns New London Street Railway Co., New London, Conn. 
> Geneva Traction Co., Seneca ils, 

” Moundsville Electrical Co., Moundeville, W. Va. 

Wanamie, Penna. 

Lehigh Traction Co., Penna. 

x Deposit Electric Co., Deposit, N. Y. 

» Hotel Royal Poinciana, Palm Beach Fla. 

- Hotel Royal Poinciana, Palm Beach Fla. 

Flatbush Gas Co., Bri: oklyn 

Illuminating Co., Altoona, Penna. 

= U. 8. Custom House Electric Plant, New York, 

Traction Co., Waterloo, N. Y. 

ag est End 8 Street Railway Co., Boston, Mass. 


T AT A N NG 0 140 RIVER STREET, 


JEWELL BELTING COMPANY, 
TANNERS BELTING LEATHER 


MANUFACTURERS OF 


SHORT LAP OAK BELTING, 
HARTFORD, CONN. 


A COMPLETE SYSTEM FOR 


Long-Distance Transmission. Central Station Distribution. 
Mill and Factory Equipment. 


” Essex Street Railway Co ’ Essex, Mass. 
ad Crescent Electric Machine Co. 


EE SESE! 


Generators will be wound and guaranteed for an electro-motive force as high as 


10,000 VOLTS. 


Correspondence Solicited. 


TANLEY MANUFACTURING 


PITTSFIELD, MASS., U. S. A. 


BRANCH OFFICES: 

BOSTON, Equitable Building. CHICAGO, . 305 Dearborn Street. 

NEW YORK, ° ° 39 Cortlandt Street. SAN FRANCISCO, . - 106 Market Street. 
ANDERSON, 8. C. 

The ROYAL ELECTRIC COMPANY, Montreal, Canada, are sole licensees for the manufacture 


and sale of the 8S. K. O. System in Canada. 


@mr 
| 
| 
| 
me FLED 
~ 
7 ‘ \ 
CONN. 


vi ELECTRICAL REVIEW Vol. 29—No. 1 


GAS LIGHTING SYSTEM 


Has been adopted as the STANDARD LIGHT by the Broadway and Third Avenue Cable Lines, of 
New York City; the North and West Chicago Cable Lines, and the Columbus Central Electric Line, 
of Columbus, O., also by sixty of the most prominent railways and by the Pullman and Wagner 
Palace Car Companies in the United States. 

It has been the standard lighting system in Europe for many years, and is applied to 70,000 
cars in Europe, the United States, South America, India and Australia. 

For particulars, address 


THE CAR HEATING LIGHTING COMPANY, 


160 Broadwvay, York. 


NEW YORK PACKING 
w RUBBER GOODS PIONEERS LEADERS. 


STORES: ATLANTA, BOSTON, BUFFALO, BALTIMORE, CHICAGO, CLEVELAND, CINCINNATI, 
CHARLESTON, "DETROIT, DALLAS, JACKSONVILLE, KANSAS city, MINNEAPOLIS, 


ig 


FOR MECHANICAL UGSES. 
Rubber beiti hose, steam hose, brewer's h ction hose, “* Test’’ 
fire nose, cotton nese, pa packing valves, gaskets, rings, vuloanite emery wheels, MOBILE, MEMPHIS, NEW ORLEANS, NORFOLK, NASHVILLE, PHILADELPHIA, SAN 


rubber covered roils, tubing, rubber cement mats, stairtreads, bicycle FRANCISCO, ST. Louis. 
and vehiole tires, car springs, frult Jar rings, etc. Special goods to order. AGENTS WANTED IN UNOCCUPIED TERRITORY. 


THIS MACHINE is specially adapted to 


General Milling, 
LIGHT MANUFACTURING, JOBBING, 


——AND—— 


TOOL WORK. 


Marrs Tasker (i) and Heavier, Plain and Universal, adapted to 
INCORPORATED. J 
me illustrated Catalogue, Photos and Prices. 


1821-1888. 


We have several other sizes and styles, Lighter 
every requirement. 


WRITE FOR 


OFFICES, 222 & 224 SOUTH THIRD STREET, MACHINERY 
PHILADELPHIA. NEW AND 


Always in Stock. 


THE GARVIN MACHINE CO. 


MANUFACTURERS OF 
BOILER TUBES, = SPRING & VARICK STS., NEW YORK. 
No. 13 Milling Machine. 61 NORTH 7TH ST., PHILADELPHIA, PA. 


GORDON PRIMARY BATTERY 


PIPE AND FITTINGS, LONG LIFE. 


2. EFFICIENCY. 
3. ECONOMY. 
4. ADAPTABILITY. 
5. IT IS ABSOLUTELY 
NON-FREEZING. 
Excels in LABOR SAVING. 
8 
9 


ELECTRIC RAILWAY 


. FREE FROM LOCAL 
ACTION. 

. FREEDOM FROM 
GASES AND ODORS 

. SUPERIOR GENERA- 
TION OF ENERGY. 


Aes, : These Batteries are in use by the most prom- 
tO | iment Telephone, Fire Alarm and Railway Com- 
a x panies of America. Send for descriptive Circular 


MANUFACTURED BY 


> THE GORDON-BURNHAM BATTERY CO., 
82 West Broadway, New York. 


Pascal Iron Works, Delaware lron Works, 
PHILADELPHIA, PA. NEW GASTLE, DEL. 
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THE NEW AMERICAN TURBINE. 


We do not like to waste valuable advertising space with sUPERLATIVE 
ADJECTIVES descriptive of the NEW AMERICAN TURBINE. ‘She 
needs no ENcCoMIUM.” She has stood the Test of TIimMkE, likewise the TEST 
at HoLyoxr, and on these two tests we rest our case, satisfied as to the 


verdict and judgment of the most critical and scientific. 


Embodying all the merits required in a turbinc, which years of ex- 
perience and study have enabled us to evolve, we present the NEW 
AMERICAN TURBINE as the ACME of PERFECTION for the 
development of electrical power. 


Pair of 22-inch New American Turbines, incased in fron flume, resting on steel I beams, State your requirements and send for certified copies cf tests and our 
with rope drive sheave, furnished the City of Marquette, Michigan, to operate j]lustrated catalogue 
under 80 feet head. — 


THE DAYTON GLOBE IRON WORKS CO., DAYTON, OHIO, U. S. A. 


THE NEW ENGLAND ENGINEERING 


A. M. YOUNG, Prest. E. S. BREED, Sec’y. . SHEPARDSON, Treas. W. E. CRANE, M. E. W. G. MORSE, Supt. 


A’TE CONN. 


WE HAVE INSTALLED MORE CENTRAL STATIONS FOR ELECTRIC 
LIGHT AND POWER THAN ANY OTHER ENCINEERING COMPANY. 


REASONS 


we always do the fair thing. 

Our Stations all pay dividends. 

Our patrons are our best friends and adwertisers. 

wre make a speciality of Central Stations and show the owners 
how’ to make them successful. 

Correspond with us. 


BUSINESS ESTABLISHED 1865. INCO¥ PORATED 18028. 


HAVEN, Cr. 


THE ORIGINAL PATENTEES and Manufacturers of CEMENT-LINED DUCTS. 
ENGINEERS and CONTRACTORS for COMPLETE SUBWAYS. 


ADDRESS ALL CORRESPONDENCE NEW HAVEN, CT. 


OFFICE AND FACTORY, WEST HAVEN, CT. 


HoH. PHIPPS, Prest. GEO, O. RICHARDS, Seoy. CHARLES WARD, Gen. Mer. 


WATER-POWER ___s=ROYCE & MAREAN, 


GOVERNED FOR ELECTRICAL WORK. DEALERS IN 


The limit of government of wate.pawer is often determined by the design and construe 


and guarantee the government of water-power for all purposes, including Electric Ral: 
way, Power and Lighting Plants. We make and sell all of Replogle’s Electrical anc 


Mechanical Governors and other devices for the government of water-power. Expert advic- WASHINGTON D C 
Address all inquiries to 


THE REPLOGLE GOVERNOR WORKS, Akron, Ohio 


‘ 
A. 
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SOLD THEIR MERITS. 


In placing this instrument on the market we take pleasure in stating that after a series of tests made 
by one of the largest railroad corporations in the United States, and by several of the best informed Telephone 
Experts in the country, we have been informed that our instruments far surpass any telephone now on the 
market, for the following reasons : 

Simplicity in Construction. 

Impossibility of Packing under any Conditions. 

Sensitiveness and Clearness of Articulation. 

Least Affected by Induction of any Instrument now on the Market. 

Indestructibility—Will last a Lifetime with ordinary care, and will be 

as effective after five years’ use as the day they were set up. 


A TEST OF THIS INSTRUMENT WILL PROVE EVERY CLAIM 
WE HAVE MADE FOR IT, AND WE SIMPLY ASE 
A TRIAL TO CONVINCE THE BUYER. 


For Prices and Discounts write to 


CONNECTICUT TELEPHONE AND ELECTRIC COMPANY, 


MERIDEN, CONN. VU. S. A. 


No. 7.—Pateated Aug. 20, 1895, CHICAGO OFFICE: 195 LA SALLE STREET. 


STYLE No. 10. 


any Long-Distance Phone on the market, It is adapted to the most exacting service, and is guaranteed to give 
satisfaction. Notwithstanding the high grade of this instrument, it is sold at a price within reach of all, and 
generally iower than other companies are asking for their antiquated, out-of-date styles of ten years ago. 


Wm ANY EXCHANGE CAN HAVE A PAIR OF THESE MAGNIFICENT INSTRUMENTS ON TEN DAYS’ TRIAL. 


Salesroom, 157 Creenwich St.; Factory, 106 Creenwich St., NEV YoRE. 


Interior Telephone Co, 


(INCORPORATED), 
MANUFACTURERS OF HICH-CRADE 


BATTERY TELEPHONES, 
BLAKE AND GRANULAR GARBON 


The Latest UP-TO-DATE Exchange Telephone. 


This telephone is the ideal instrument for Exchanges. It is superior in efficiency, quality and workmanship to Bim 


Teleph 


Telephones Complete or in Parts. Write for Catalogue and Trade Discounts, 


PNOENIX INTERIOR TELEPHONE GO., 


THE VIADUCT MANUFACTURING CO. 
HAS BEEN ESTABLISHED A QUARTER OF A CENTURY. 

TELEPHONES, manuractunse 

MAGNETO BELLS, with or without the Arm-rest, 

SWITCHBOARDS, 

POWER GENERATORS, 

DISTRICT TELEGRAPH MESSENGER BOXES. 


EVERYTHING OF THE VERY BEST QUALITY. 


Send business card for catalogue and mention this paper. ll UMM 


VIADUCT CO., - - Baltimore, Md. 
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LONG-DISTANCE DUST 


PATENTED IN ENGLAND AND AMERICA. 


Tue OxtemnaL Powder TRANSMITTER and the only one adopted by the English Post Office for public long-distance service all over Great 
Britain. You can shout in it or whisper in it and get perfect articulation in either case. No limit to the distance they will work. 


Claim No, 1 of the “ IMunnings” Patent ‘is in a tension regulator or means for varying the resistance in a telephone transmitter, 
finely divided conducting material in a loose and free state.” 


THE “HUNNINGS”’ DUST TRANSMITTER 


Does not depend upon variable pressure between electrodes in constant contact. Incorporated as a Portion of the Electric Circuit is a 
quantity of finely divided conducting material or dust, the movement of which varies the current. 


We are the only Manufacturers in the U. 8. of the Celebrated ‘‘Hunnings” English Transmitter. 


200 Lance ExcHaNGEs ARE Now Usine Our “ Hunnines” 


AMERICAN ELECTRIC TELEPHONE COMPANY, 


Reference: Citizens’ Nat. Bank, Kokomo, Ind. KOKOMO, IND., UU. S- A. 


AND 
TELEGRAPH INSTRUMENTS 


We invite you all to write us for our Rock Bottom Prices 
on our Pulverized Carbon Transmitter Battery Telephones; 
also Telegraph Instruments, Burglar Alarms, Batteries, Wire, 


Motors, etc. 
We have just opened a new store with Electrical Supplies 


of every description. Send for Catalogue. 


Citizens’ Telephone Com pany, 
BAL 


COMPLETE TELEPHONE. 


TELEPHONES * SUPPLIES. 


We are sole manufacturers of the celebrated KEYSTONE 
LONC-DISTANCE TELEPHONE, an instrument which has 
no superior. Write to us for Catulogue and prices. 


KEYSTONE TELEPHONE CO., PITTSBURGH, PA. ‘THE AMERICAN BELL TELEPHONE COMPANY, 
125 MILK STREET, BOSTON, MASS. 


Farr TELEPHONE ano ConsTRUCTION SupPLy Co NET PRICES to This Company owns Letters-Patent 
Dealers and No. 463,569, granted to Emile Berliner 
Electricians. November 17, 1891, for a combined 

telegraph and telephone, covering all 

- We Manufacture an forms of microphone transmitters or 


ee | Kinds of Telephones contact telephones. 
and Supplies at 
4$7.50 $4.50 Wholesale Prices, 


Mason Telephone |THE TELEPHONE CONSTRUCTION COMPANY, 


TELEPHONES, SWITCHBOARDS, &c. 37 FRANKFORT STREET, Al TELEPHONE S: 


BUILDERS OF TELEPHONE EXCHANGES, 


mitter complete; guaranteed to work per- 
fectly on lines up to 500 feet. WRITE US FOR ESTIMATE ON INSTALLING ENTIRE SYSTEM. 


Factory and Offices, Richmond, Va, 


oo 
| 
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My eCTRIGCO, 
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Westinghouse Electric Manufacturing 


PITTSBURG, PA. 


MANUFACTURERS OF 


STANDARD SYSTEMS FoR ELECTRIC LIGHT AND POWER DISTRIBUTION 


IN CITIES, FACTORIES, MILLS AND MINES. 


THE TESLA POLYPHASE ALTERNATING SYSTEM OF ELECTRICAL | THE WESTINGHOUSE ELECTRIC RAILWAY SYSTEM, WHICH IS 
~ TRANSMISSION, BY WHICH POWER, INCANDESCENT AND ARC THE MOST DURABLE, ECONOMICAL AND 
LIGHTING MAY BE OPERATED FROM SAME CIRCUITS. EFFICIENT ON THE MARKET. 


NEW YORK, 120 Broadway. PITTSBURG, Westinghouse Building. CHARLOTTE, N. C., 36-38 College Street. 
BOSTON, Exchange Build’ng. BUFFALO, Erie ¢ ounty Kank Building. SYRACUSE, N. Y., Bastable Building. 
CHICAGU, New York Life Building. PHILADELPHIA, Girard Building SAN FRANCISCO, Mills Building. 
TACOMA, WASIL., 102 South 10th Street. ST. LOUIS, American Central Building. WASHINGTON, D. C., 1333 F Street, N. 
For Canada, address Ahearn & Soper, Ottawa, Canada. 


THE — SNADE. 


The shape of this half shade is such as to reflect the greatest possible light. The new 
patented holder, also shown on the accompanying cut, in which only one set screw is 
used, can be furnished when desired. 

We have a new process of treating aluminum, At eee gives it a silver finish, making it very 
much more beautiful in effect and as the refiéctor. This new treatment of aluminum, 
in electric shade, to the best of our knowledge and belief, has been discovered by us, and, 
from all that we can learn, has never been used heretofore on apy electrical shades. The 
shades can be furnished green outside, polished inside, or polished both sides, or 
with the new process of treating aluminum, called silvereen finish. 


ALUMINUM? ANOTHER NEW AND USEFUL ARTICLE FOR ELECTRIC LIGHTS. 


WRITE us “FOR PRICES. 


PATENT SHADE-HOLDER. ALUMINUM SHADE AND COLLAR. 
New York: Greenwvich and Thames Streets. 


WESTERN BLECTRIC CoO., Chicago: 2227 to 2275 south Clinton street. 


SUST READY? 


WIRING, 


FOR THE USE OF 


ARCHITECTS, UNDERWRITERS, AND THE OWNERS OF BUILDINGS, 
BY RUSSELL ROBE. 
PRICE, = = = = - = #2 SO. 


CONTENTS. 
CHAPTER I. CHAPTER V. 
Introduction—Insulation—Analogies —The Electrical Units. ....... 1 
CHAPTER II The National Code of Rules for Electric . 4 
Ohm's Law—Wire coe. cee 13 Class B. High Potential Systems... 
Class ©. Low Potential Rystems. 104 


CHAPTER III. 


Systems of Distribution—The Series System—The Multiple System—Hydraulic D. 153 


CHAPTER IV. | Class F. Batteries— Miscellaneous. ................ccccceccccccccsccccesccs 168 


SENT PREPAID ON RECEIPT OF PRICE. A DDRESS, 
ELECTRICAL REWViIEwv, 
41 Park Row 


QUALITY UNEQUALED. 


Monadnock Building, Chicago. - Cleveland, Ohio. 


| 
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Direct-Power Dynamo.—We guarantee this type | 
of dynamo to be perfect in design and construction 
and capable of delivering 25 per cent over the ratings 
in continuous service without injuriously heating, 
and furthermore that the temperature (increase) shall 
not exceed 30° C. at full load in continuous service. 
No provision is made for shifting brushes and none 
is necessary, the commutation being sparkless for 
all load change without brush movement. 


Type 4P Motor—This motor is designed for 
use where @ very slow speed, efficient and rugged 
motive power is required, such as in direct-con- 
;/ nected elevator work, printing-press driving and 
'| the many cases in which counter-shafting and belt- 
ing are objectionable. 


Medium-Speed 2P Motors.—Showing current 
in amperes required to run Motors free, at 220 Volts 
E. M F. A record never even approached by any 
other make of motor. 


Horse-Power, 1 2 8 5 74% 10 15 20 265 Horse-Power, 
Free Current, 2 8 4 Amperes, 


We installed 689 horse-power more of this type 
of motors on the New York Edison circuits alone, 
for general power purposes, in 1895, than the 
greatest number of all types combined installed by 
any other company. 


FLECTRIC 


of... 


DYNAMOS, MOTORS 


GENERAL OFFICES: WORKS: BRANCH OFFICES: 
143 LISERTY STREET: -. CARWORD, Arch Strest, Philadelphia, Pa. 


NEW YORK. 311! Dearborn Street, Chicago, Ill. 


: 
> 
— 
NS 
| 
| 
| 
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WILLARD L. CANDEE, GEO. T. MANSON, W. H. HODGINS, 
CHEEVER, | Managers. General Supt. Secretary. 


FOR ALL PURPOSES. 


Electric Light Cables, 
Street Railway Cables, 
INSULATED Telephone Cables, 
WIRES #6 ABLES WRITE FOR FURTHER INFORMATION. Telegraph Cables. 
For AERIAL, JOHN A. ROEBLING’S SONS 6O., 


SUBMARINE AND UNDERGROUND USE| yew  cnicago. 'S4N FRANCISCO. 


— LIMITED, 
2833 Broadway, 


TRADE MARK. 
Okonite as an insulating medium stands unrivalled. The Wires and Cables of this manufacture 


reed i tricians and Engineers throughout the world. For toughners and dura- 

the NITE WIRES Awarded a Gold Medalat the Paris Exposition. 

thes: BOSTON, LADELPHIA, CHICAGO, OMAHA, CINCINNATI. MINNEAPOLIS, SAN FRAN- 
BrUisen, LOUISVILLE. ST. LOUIS. KANSAS CITY, PITTSBURG, LONDON AND SOUTH AMERICA. 


Wied DRY STE 

La TO YOUR ENGINE 

ZA THE GOUBERT MANFG. Co 


Y jf 


29 
NEW YORK 


SEND FOR BOOK ON STEAM. 


WATERVILLE AND FAIRFIELD RAILWAY AND LIGHT CO., 
WATERVILLE, ME., January 18th, 1896. 


LOMBARD WATER-WHEEL GOVERNOR CO., 
BOSTON, MAss., 


Gentlemen: In regard to your Type C Governor, which is regulating for us our two Hercules Wheels, 
which give power to operate our light plant, street railroad and power generator, we are frank to admit that THE 
MACHINE DOES ITS WORK ADMIRABLY. We have no hesitancy in recommending it to those in want of a Governor. 

Yours truly, 
(Signed) I. C. LIBBY, 
President Waterville and Fairfield Railroad and Light Co. 


LOMBARD WATER-WHEEL GOVERNOR CO0., hampshire sr., BOSTON, MASS. 


THE | Jarvis Engineering Co., 61 Oliver Street, Boston, Mass.; J. F. Randall, 16€ Euclid Ave., Cleve- S 
land, O.; E. P. Hampson & Co., 36 Cortlandt Street, New York City; Morton, Reed & Co., Balti- 


more, Md.; Stearns-Roger Manufacturing Co., Denver, Colo.; M. D. Bars & Co., 726 Craig Street, 
Montreal, Canada; Everett Fraser, Japan, China and Corea, 69 Wall St., New York City; Societa 


“aa Generale Italiana di Elettricita, Milan, Italy; Wm. S. Love, Room No. 8, The Rookery, Chicago, 
IL; F. E. Bailey & Co., Betz Building, Philadelphia, Pa. 


MANUFACTURERS : 
Canadian Locomotive and Engine Co., Kingston, Ontario, Canada; Greenwood & Batley, 
FOR ALL PURPOSES WHERE Leeds, England; Societe Aleaciense de Mechaniques, Mulbouse CHaute- Alsace), 


Germany; Matter & Co., Rouen, France. Ais rip 
POWER IS REQUIRED. 


THESE ENCINES 


WITH LATEST IMPROVED STEEL BOILERS AND OTHER 
NECESSARY EQUIPMENT OF COMPLETE STEAM PLANTS OF 
ANY CAPACITY, ERECTED IN MOST APPROVED MANNER, 


INSURING SAFETY AND ECONOMY OF FUEL. 


DURABLE. 
350,000 H.-P. IN USE, 


Selling Agents: 


MONADNOCK BLOCK, 
CHICACO, ILL. | 


NEAVE BUILDING, | 
CINCINNATI, 


SECURITY BUILDING, 
ST. LOUIS MO. 


All wrought metal ; no flat surfaces 
or stay bolts; four manholes give access 
to every tube. Quick and steady steam 
and thorough circulation guaranteed. 


THE STIRLING COMPANY, 


PULLMAN BUILDING, CHICAGO, ILL, 


New York Office, . 126 Liberty Street. 
Philadelphia Office, - - Betz Building. 
Baltimore Office, Equitable Building. 


WWENDROTH & ROOT MFB. GO., 28 GLIFF STREET, NEW YORK 


BUSTIN SS BOUVET CHIGRGO.UL MASINIC TEMPLE - 906 NEAVE BLO PLTTSBURGH. PA CRRNEGE 

ERNOR THAT GOVERNS 

ONLY WATER-WHEEL GOV 

PF 

i hii 30 YEARS’ PRACTICAL EXPERIENCE. 36 CORTLANDT ST.. NEW YORK. 

: 


Qs 


XXIX.—No. 10. 
Copyright, 1896, by ELecrrica, Review Pus. Co. 


NEW YORK, WEDNESDAY, SEPTEMBER 2, 1896. 


BEACON LAMPS 


HIGH GRADE, 
1 to 300 Candle-Power. 


Send for Catalogue of 
MULTIPLE, 
SERIES, 
MINIATURE 

\\ and DECORATIVE 

LAMPS. 

_/ Beacon Lamp Company 

y IRVINGTON ST., 


BOSTON, MASS. 
Royal Electric Co., of Montreal, 
Agents for Canada. 


"TS ALWAYS 
THE BEST 
WEATHERPROOF 
WIRE. 


GEsERAL WESTERN AGENTS: 


ELECTRIC APPLIANCE COMPANY, 


ELECTRICAL SUPPLIES, 
242 Madison Street, CHICAGO. 


JAS. G. BIDDLE 


941! Drexel Building, Philadelphia. 


STANDARD ELECTRICAL TEST INSTRUMENTS. 
Will- 


WESTON young Induction © Soils with Va- 


riable Condense 
Long-Distance ‘Telephone 1312. 


Recording 


Pay for themselves in ev: 
Electric Light and 
Railway Plant. 

Sent on 30 days’ trial and fuly 
guaranteed. 

THE BRISTOL CO., 
WATERBURY, CONN. 


TRADE MARK. 


INSULATED WIRES AND CABLES. 
THE OKONITE CoO., Limited, 


POSTAL BUILDING, 253 BROADWAY, 


NEW YORK. 


GREELEY 


5 &T DEY STREET, NEW YORK. 
CENERAL 


ELECTRICAL * RAILWAY 


SUPPLIES. 


& CO. 


| 


UNDELL M 


IRON oan 
ARMORED INSULATING 
CONDUIT, 


Interior Conduit & Insulation Go, 


General Offices and Works: 
527 West Thirty-Fourth St 
NEW YORK, 


PROVIDENCE, R. I. 
Bare and Insulated Electric Wire. 


OFFICE AND FACTORY: 


SANDUSKY, OHIO. 


AGENTS: 
C.J. More, Betz Bidg., Philadel Pa. 
Smith & Wallace, Hamilton 8t., 
Buffalo, N. Y. 


8. Partrid Bank of Commerce Bldg. 

Louis, Me.” 

Reger & Atwater, 214 Pine St., a Francisco, Oa. 
Central Electric Go., 

J. Atkinson & Co., 1439 Monadnock Bidg.. 


, Hl. 
Harry M w, 126 Liberty St., New York, N. ¥. 


GRIMSHAW WHITE CORE 


GRIMSHAW TAPES, 
RAVEN WHITE CORE WIRES, 
VULCA DUCTS, 


Manufactured by NEW YORK INSULATED WIRE COMPANY, 


MAIN 
13-17 Cortlandt “Street, ‘Sew York. 


CHICAGO: 
{ Dearborn Street. 


134 ‘Street, 


8AN FRANCISCO: 
18 Second Street. 


SAFETY WNDERGROUND 


Over 2,000 miles 
of Bubber Cov- 
ered and Lead 
Encased now in 
use in New York 
and other cities. 


LEONARD F. REQUA, - General Manager 


THE STANDARD PAINT CO. 
Manufacturers, 
81-83 JOHN ST., NEW YORK. 


GENERAL WESTERN AGENTS, 
METROPOLITAN ELECTRIC 
186-188 FIFTH AVE., CHICAGO. 


EUROPEAN REPRESENTATIVE, 
ROBERT W. BLACKW 
89 VICTORIA STREET, 
WESTMINSTER, LONDON, 


P & B INSULATING PAPERS | 


PHILADELPHIA AGENTS, NOVELTY ELECTRIC CO., 50-54 North Fourth Street. 


INSULATED WIRES AND 
CABLES. 


"WHOA MSN 
806 


| DRY BATTERIES 


STERLING INSULATION 


For 


Electric Railroads. 


A very High-Grade Compound, Fully Guaranteed and Endorsed by the Highest Experts, 
Has had a THOROUGH and PRACTICAL TEST. 


WRITE FOR PARTICULARS. 


BRAKES, 
STERLING 


REGIS’TERS. 


STERLING SUPPLY MANUFACTURING COMPANY, 


_ INVENTORS and 
J, BRILL COMPANY, BUILDERS OF 
BRILL No. 21 B and 
Philadelphia, g EUREKA MAXIMUM 
BUILDERS OF 3 | TRACTION TRUCKS 
FOR 
ELECTRIC, CABLE, SUBURBAN CRS ELECTRIC CARS. 


BLEGTRIG LIGHTING 
and POWER APPARATUS. 


ELECTRIC CoO., 


CLEVELAND, O. 


2 
4 
| 
Three circuits run from an 8O0-light 
between two points on the circuits or 
dynamo not exceeding 1,500 Volts. 


September 2, 1896 ELECTRICAL REVIEW iii 


Tue Grass has not had time to sprout under the wheels of our 


Railway Department. Things have been humming. We've been 


busy. Busy with orders for our regular line of staple 


Railway Supplies and busy designing new specialties 


for your convenience and economy. This week we 


show a quartet of mechanical clips that are as simple 


= = == 


a as an old brass thimble, yet so perfectly adapted to 


PCS: ™ the work intended that they leave nothing to be 


“CENTRAL” FIG. 8 SPLICING EAR. desired. 
Ab. Orders for Railway and Electric Lighting 
“CENTRAL” RIGID CLIP. material given prompt attention. Shipments being 


made from our own stock, we are enabled to save valuable time for our customers. 


BRANCHES : Central Electric Company, BRANCHES: 
Southern Electric Supply Co., - No. 1010 Canal Street, 
Gate City Electric Co., Wholesale Electrical Supplies.~ No. or 


KANSAS CITY. 


NoweELty E.ectric Go., 


PHILADELPHIA, PA. 


Okonite Insulated Wires. 


Medbury Overhead Railway Material. TRADE 
Changeable Electric Headlights. FOR PERFECT CONSTRUCTION 


Globe Metal Works’ Trolley Wheels. 


P & B Electrical Compounds. 


SOLE NEW ENGLAND AGENTS, 


ELECTRICAL SUPPLIES OF EVERY KIND. 12-14 Federal Street, Boston. 


THE HOOVEN, OWENS & RENTSCHLER CO., “Cur.” THE LEADING ELECTRICAL SUPPLY HOUSE. 
HAMILTON CORLISS ENGINES 


Bottom Prices. 
Prormapt Shipments. 


ALFRED F. MOORE, 
MANUFACTURER OF 


INSULATED ELEGTRIG WIRE 


FLEXIBLE CORDS AND CABLES, 
200 and 202 North Third Street, PHILADELPHIA, PA. 


BAKER & CoO., 


IMPORTERS, MELTERS AND REFINERS OF 


408, 410, 412 and 414 N. J. R. BR. Ave., NEWARK, N. J. 
FOR ELECTRIC RAILWAY AND ELECTRIC LIGHT OF ALL | pPistinum in sheet and wire, all sizes, and any degree of hardness. Scrap and native Platinum purchased 
SIZES AND FOR ALL PURPOSES, <—— NEW YORK OFFICE: 121 LIBERTY STREET. ——> 


NEVER 
=. 
» FLEXIBLE ¢ 
“CENTRAL” FLEXIBLE CLIP. 
tet A) 
= 
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COMPLETE SYSTEM FOR 


Long-Distance Transmission. Central Station Distribytion. 
Mill and Factory Equipment. 


Generators will be wound and guaranteed for an electro-motive force as high as 


10,000 VOLTS. 


Correspondence Solicited. 


STANLEY ELECTRIC 


PITTSFIELD, MASS., U. S. A. 


-BRANCH OFFICES: SS > 


BOSTON, ‘ Building. CHICAGO, . 
NEW YORK, : . 39 Cortlandt Street. SAN FRANCISCO, 
ANDERSON, 8. C. 


The ROYAL ELECTRIC COMPANY, Montreal, Canada, are sole licensees for the manufacture 
and sale of the 8. K. C. System in Canada. 


THE NEW DIEHL ELECTRIC FANS. 


HIGHLY FINISHED IN INGREASED 
JAPAN, EFFIGIENGY. 
NICKEL, 
POLISHED BRASS 
MEGHANICAL 


305 Dearborn Street. 
- 106 Market Street. 


AND 
VENETIAN DESIGNS. a CONSTRUCTION. 
We also ompl ct If you are in need of battery fan motor 
outfits, we can fill your orders from stock. 


low prices. 
FOR CATALOGUE AND PRICE LISTS, ADDRESS 


METROPOLITAN ELECTRIC COMPANY, FIFTH 
GAS LIGHTING SYSTEM 


Has been adopted as the STANDARD LIGHT by the Broadway and Third Avenue Cable Lines, of 
New York City; the North and West Chicago Cable Lines, and the Columbus Central Electric Line, 
of Columbus, O., also by sixty of the most prominent railways and by the Pullman and Wagner 


Palace Car Companies in the United States. 
It has been the standard lighting system in Europe for many years, and is applied te 70,000 


cars in Europe, the United States, South America, India and Australia. 
For particulars, address 


THE SAFETY CAR HEATING LIGHTING COMPANY, 


160 Broadwvay, Newry York. 


— 
: 
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Joints Made Absolutely Tight and Durable by 


PATENT CORRUGATED 


COPPER 
GASKETS. 


38 


< 


a 
A 
Li 


N 


Furnished in all shapes and sizes for Flanged PIPES, CYLINDERS, 


CHESTS, Etc. Price-List and Sample Free. 


U. S. MINERAL WOOL CO., 
2 Cortlandt St., New York. 


Bourne & Knowles Mfg. Co., Cleveland, O., Western Agents. 


The 


HORIZONTAL AND VERTICAL. 
S/MPLE AND COMPOUND. 


BALL WOOD COMPANY, 


15 CORTLANDT ST., NEW YORK 


FARADAY CARBON CO., 


JEANNETTE, PA. 


BUCKEY 


FACTORY PRODUCTION TRIPLED. 


QUALITY UNEQUALED. 


LAMPS 


Monadnock Building, Chicago. 


Oleveland, Ohio. 


SIEMENS & HALSKE ELECTRIC COMPANY OF AMERICA, 


Siemens & Halske: Berlin, , Gharlottenbure, Vienna, St. Petersburg. 


DIRECT CURRENT SLOW SPEED D MULTIPOLAR GENERATORS AND MOTORS. 


These machines areconstructed with EXTERNAL ARMATURES. 
machines yang direct connection, in sizes from 20 Horse-Power to 


ee er ea ae Used largely in American and £uropean Lighting and Railway Plants, Slow Speed 


ADVANTAGES OF OUR EXTERNAL ARMATURE TYPE: 


Maximum Peripheral 8 of Armature with Slowest Engine Speed. 
Shortest Possible Winding of Armature. 
Lowest Internal Resistance of Armature. 
Only 3 to 4 Voits Difference of Potential between Commutator Bars. 
Createst Weight of Copper per Ampere of Current. 
Greatest Radiating Surface Possible. . 

in eight years’ continuous service not one armature has been replaced or 


Maximum Magnetic Effect. 
Armatures Cannot Burn Out. 
Creat Compactness. 
Correct Mechanical Design. (The centrifugal force is counteracted effectively by the 
inward pull of the interna! field magnets.) 
Finest Quality a” Jron, excellent finish, absence of binding wire. 
Over 200,000 Horse-Power in use for Railway, Lighting and Motor Service. 


repaired. 
World’s Fair Diploma and Medal for BEST Direct-Connected Generator. 
MODEBATESERED BEFOTAR GENERATORS AND BOTOES With Siemens Drum Armatures, which are copied extensively in this country. We are building these machines in sizes from 


Horse-Power to 150 Horse- 


SEE OUR NEW CATALOGUES. 


CORRESPONDENCE SOLICITED. 


GENERAL OFFICES, MONADNOCK BUILDING, CHICAGO. 


NEW YORK, American Suret 


136 Li St. 
and berty 


Bask of Commerce Building. 


MINNEAPOLIS, 249 Second Avenue, South. 


CITY, Knutsford Hotel Builili 
SAN FRANCISCO, {0 


| 
7, | 
‘ 
| 
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The latest and best work of Mr. Frank H. Ball. 
Among the New Features Are: Automatic circulation 
of oil through all bearings, without splashing of oil, 
either inside or outside the engine; scientific 
counterbalancing, adjustable to conditions of foun- 
refinement of 


dation; new governor with last 
performance. 
We also build a full line of 


attention given to DIRECT-CONNECTED 


WORK, with our AMERICAN-BALL ENCINE and 
6-POLE CENERATOR. Medium-Speed Side Crank 
and Vertical Engines with Spaulding’s Valve Cear. 
Don’t order until you have investigated our work. 


AMERICAN ENGINE COMPANY, 


BOUND BROOK, N. J. 


1821-1888. 


INCORPORATED. 


OFFICES, 222 & 224 SOUTH THIRD STREET, 
PHILADELPHIA. 


MANUFACTURERS OF 


BOILER TUBES, 
WROUCHT IRON 

PIPE AND FITTINGS, 
ELECTRIC RAILWAY 


Delaware Iron Works, 
NEW CASTLE, DEL 


EUROPEAN REPRESENTATIVE : 


Pascal Iron Works, 
PHILADELPHIA, PA. 


ROBERT W. BLACKWELL, 39 VICTORIA ST., WESTMINSTER, LONDON, S. W. 


DIXON’S PERFECT LUBRICATING CRAPHITE. 


The most Marvelous Lubricant Known. 
Used Dry, or Mixed with Water, Oil or Grease. 


NOT AFFECTED BY HEAT, COLD, STEAM OR ACIDS. 


An Interesting and instructive Pam 
will be sent Free of Charge. 


JOS. DIXON CRUCIBLE CO. Jersey City, N. J. 


THE BRADY MAST-ARMS. 


Manufacturer of Mast-Arms, Pole and 
Swinging Hoods, House B and 
other Specialties for Construction 
Work.—Catalogues and Prices fure 
nished on application. 


Cast Iron 
Flange Pipe 

And Fittings, for 
Steam and Water 


For special information 
and prices, write to 


The Addyston 
Pipe & Steel Co. 


Cincinnati, O 
THE GARVIN MACHINE 


MAKERS OF AND DEALERS IN 


METAL-WORKING MACHINERY 


OF EVERY KIND. 

Universal and Plain Milling Machines, Drill Presses, 
Screw Machines, Hand and Engine Lathes, Planers, 
Turret Lathes, Shapers, Gear Cutters, Die and Cutter 
Grinders, Tapping [lachines, etc., etc. 


A COMPLETE LINE OF 


Special Bicycle Machinery. 


Write for eatalogues and list of new and 
second-hand machinery for imme- 
diate delivery. 


THE LEHIGH VALLEY 


CREOSOTING CO. 


WORKS, PERTH AMBOY, N. J. 
Office, Booms 186 and 137, 1 Broadway, NEW YORE. 


Creosoted Lumber, Under und Conduits, 
Telegraph Poles, Piling and Ties Furnished. 


W.R. OSTRANDER & CO., 
: 22 DEY STREET, 
Manufacturers of 
SPEAKING TUBES, WHISTLES, 
ANNUNCIATORS. 
Blee*ric and Mechanical Belis. 


FaCTORY, 


De Ealb Ave., 
BROOKLYN. 


Send for Ilustrated 
Catalogue. 


= 


scREwW 
> SLOTTING SPRING & VARICK STS., NEW YORK. 
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JEWELL BELTING 
TANNERS BELTING LEATHER 


MANUFACTURERS OF 


SHORT LAP OAK BELTING, 
HARTFORD, CONN. 


EPPINGER & RUSSELL CO. CREOSOTING worKS,| SOLAR CARBON & MANUFACTURING CO,, 


DEAD OIL OF COAL TAR PROCESS. 
CREOSOTED PILES | AND TIMBER FURNISHED. 


—— MANUFACTURERS OF ——— 


Electric Light Carbons—Soft-Cored and Solid Carbon 


VALENTINE SUBWAY EI ELECTRICAL CONDUIT. Brushes. Battery Carbons and Carbon 
WORKS: LONG ISLAND CITY. OFFICE: 66 BROAD STREET, N. Y. Specialties. 
Cylinders. 100 tect long. | ADDRESS 96 FIFTH AVENUE, PITTSBURGH, PA. 


A. M. YOUNG, Prest. E. S. BREED, Sec’y. A. 0. SHEPARDSON, Treas. W. E. CRANE, M. E. W. G. MORSE, Supt. 


WATERBURY, CONN. 


WE HAVE INSTALLED MORE CENTRAL STATIONS FOR ELECTRIC 
LIGHT AND POWER THAN ANY OTHER ENCINEERING COMPANY. 


REASONS WHY, 


we always do the fair thing. 

Our Stations all pay dividends. 

Our patrons are our best friends and adwertisers. 

we make a speciality of Central Stations and show the owners 
how to make them successful. 

Correspond with us. 


BUSINESS ESTABLISHED 1865. INCORPORATED 1892. 


The Manufacturing Company, 


HAVEN, Cr. 


THE ORIGINAL PATENTEES and Manufacturers of CEMENT-LINED DUCTS. 
ENGINEERS and CONTRACTORS for COMPLETE SUBWAYS. 


ADDRESS ALL CORRESPONDENCE NEW HAVEN, CT. 


OFFICE AND FACTORY, WEST HAVEN, CT. 


gE. PHIPPS, Prest. GEO, O. RICHARDS, Seo; . CHARLES WARD, Gem. Mer. 


WATER-POWER ROYCE & MAREAN, 


GOVERNED FOR ELECTRICAL WORK. DEALERS IN 


tion of by the design and constras- ‘ 
With REPLOGLE’S COMPOUND REGULATORS we are prepared to | upp 6S, 

and guarantee the government of water-power for all purposes, including Electric Rali- 

way, Power and Lighting Plants. We make and sell all of Replogle’s Electrical ana 


Address all inquiries to 


MARK BEPLOGIE, THE REPLOGLE GOVERNOR WORKS, Akron. Ohio. 


4b 
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ABOUT ELECTRICITY! 


The Latest Information Relating to this 


Progressive Science. 


| 


A SPLENDID BOOK FOR STREET RAILWAY MEN. 
256 PAGES. PRICE $1.00 


Electric Railway Motors: 


Construction, Operation and Maintenance. 


RULES AND REGULATIONS FOR MOTORMEN, 
By NELSON W. PEREY, E. M. 


PRACTICAL INFORMATION FOR TELEPHONISTS, 
By THOMAS D. LOCKWOOD. 
The Telephone Man’s Text Book. 
192 Pages. Price, $1.00 


PRINGIPLES OF DYNAMO ELEGTRIG MACHINES 


Practical Directions for Designing and 
Constructing Dynamos, 
Bs CARL HERING. 
Seventa THousanp. 
59 Illustrations. 


279 Pages. Price, $2.50 


INGANDESGENT ELECTRIC LIGHTING. 


A Practical Description of the Edison System. 
By L. H. LATIMER. 


To which is alded the Design and Operation of Incan- | 


descent Siations, and the Maximum Efficiency 
of Incandescent Lamps. 


Illustrated. 140 Pages. Price, 50c. 


TELEPHONES, 
THEIR CONSTRUCTION AND FITTING. 


256 Pages. Illustrated. Price, $2.00 


ABC OF ELECTRICITY, 


By W. H. MEADOWCROFT. 
Endorsed by Thos. A. Edison. 
Illustrated. Price, 50c. 


THE PRACTICAL TELEPHONE HAND BOOK, 


By J. POOLE. 


A Guide to the Telephonic Exchange and Manual of Tele- 
phonic Working. With Descriptions of latest 
appliances and instruments, faults end their 
localization and Wire Gauge Tables. 


347 Pages. New Edition. 288 Illustrations. 


$1.50. 


ORIGINAL PAPERS ON 


DYNAMO MACHINERY 
AND ALLIED SUBJECTS, 


By JOHN HOPKINSON, F. R. 8. 
Uniform with Thompson's “Lectures on the Electro-Magnet,” 
Oloth, 247 Pages. 98 Illustrations. Price, $1.00 


EXPERIMENTS WITH 


ALTERNATE CURRENTS 


OF HIGH POTENTIAL AND HIGH FREQUENCY, 
By NIKOLA TESLA. 


156 Pages, with Portrait and Illustrations. Cloth, $1.00 


HOW TO MANAGE THE DYNAMO 
By S. B. BOTTONE. 
A Hand Book for Ship Engineers, Electric Light 
Engineers and Electroplaters. 


Illustrated. Price, 60c. 


63 Pages. 


NEW DYNAMO TENDER’S HAND BOOK, 


By F. B. BADT. 


tains information and rules which are required by practical 
A tenders, engineers, linemen and others who wish to 
familiarize themselves with the principles underlying the care, oper- 
ation and maintenance of ‘electric light and power installations. 


226 Pages. Illustrated. Price, $1.00 


TELEPHONE LINES AND THEIR PROPERTIES, 


By PROF. W. J. HOPKINS, 
Contents:—Design and Construction of City Lines—Underground 
Work—Long Distance 
Switch ey of Energy—Current— Measurement 
—Properties of City Lines—Interferences—Metallic Circuits— 
les. 


Cabl 
(Extract from Preface.) 

** The subject of exchanges has been taken up principally to round 
out the scope of the book; and for much of the matter under this 
head I am indebted to the writings of Messrs. A. 8. Hibbard, F. A. 
Pickernell and J. J. Carty. 


258 Pages. illustrated. Price, $1.50 


ELECTRICITY AND MAGNETISM, 


By S. R. BOTTONE. 


An easy and attractive introduction to the Sciences of 
Electricity and Magnetism, 


Illustrated. 


203 Pages. Price, 90c. 


ALTERNATING CURRENTS OF ELECTRICITY. 


Their Generation, Measurement, Distribution 
and Application. 
By GISBERT KAPP, M. I. C. E., M. I. E. E. 
With an Introduction by William Stanley, Jr. 


Cloth. 164 Pages, 37 Illustrations, 2 Plates. $1.00 
ALTERNATING CURRENTS 


—AN— 
ANALYTICAL AND GRAPHICAL TREATMENT 
FOR STUDENTS AND ENGINEERS. 
BY— 
FREDERICK BEDELL, Ph. D., and 
A. C. CREHORE, Ph. D. (Cornell Univ. 


Cloth. 325 pages and 112 illustrations. Price, $2.50 


THE DYNAMO—HOW MADE AND HOW USED, 
By S. R. BOTTONE. 


Contains instructions how to make a small 
dynamo. 


98 Pages. 


ELECTRIC MOTOR CONSTRUCTION 
FOR AMATEURS, 


By C. D. PARKHURST. 


How to make a Motor, Commutator, Brush Holder, Etc, Primary 
Batteries for Amateurs. Table of Wire Gauges. 


112 Pages. Illustrated. Price, $1.00 


Illustrated. Price, $1.00 


ELECTRICITY AND MAGNETISM, 
By Prof. E. J. HOUSTON. 
A Series of Adwanced Primers. 


806 Pages. Illustrated. Price, $1.00 


RECENT PROGRESS IN ELECTRIC RAILWAYS, 


Berne A Summary or 
CURRENT PROGRESS IN ELECTRIC RAILWAY CON- 
STRUCTION, OPERATION, SYSTEMS, MACHINERY, 
APPLIANCES, ETC., COMPILED 


By CARL HERING. 


386 pages and 120 illustrations. Cloth. Price, $1.00 


TABLES OF 


EQUIVALENTS OF UNITS OF MEASUREMENT, 


By CARL HERING. 


Bound in Flexible Covers. Price, 50c. 


The Electric Railway in Theory and Practice. 
By O. T. CROSBY and Dr. LOUIS BEi:z. 
Second Edition. Revised and Enlargea. 
416 Octavo Pages. 182 Illustrations. Price, $2.50 
This is the first Systematic Treatise that has been published on 


the E.zcrric and it is intended to cover the 
PrincipLes oF ConsTRUCTION AND OPERA1ION. 


Practical Management of Dynamos and Motors, 
By F. B. CROCKER and S. S. WHEELER. 


Part I.—General Principles, The Selection, Installing, 
Starting, Running, Stopping and Testing Dynamos 


and Motors. 
Part II.—Localiziag and Remedy of Troubles in Dyna- 
mos and Motors. 
Illustrated. 100 Pages. Price, $1.00 


ELECTRIC LIGHTING SPECIFICATIONS 


ENGINEERS and ARCHITECTS, 
By E. A. MERRILL. 


ave given of thee Rational Asso- 


oan National Board of Fire Underwriters. (8) New England 
) New 
PEICE, $1.50 


The Electrical Transmission of Intelligence 


AND 
OTHER ADVANCED PRIMERS OF ELEOTRIOITY, 
By Prof. EOWIN J. HOUSTON, A.M. 


CLOTH. $1.00 


Copy of any Book sent Postpaid on Receipt of Price. 


By Thompson. 


‘The Telephone Hand-Book, 


By Webb. Up to Date. A Timely Work. Price, $1.00. 


‘How to Wire Buildings,’ 


By Noll. A Complete and Reliable Work. Price, $1.50. 


‘DynamoElectricMachinery, 


This is a standard. Fourth Edition. 
Enlarged and Revised. Should be in every library. Price, $6.00. 


Electrical Review, 


A| Park Row, New York. 


Description of Receivers, Transmitters, Switch Bells, Complete 
, Instruments, Switches and Switchboards, Erecting Tele- 
: phone Lines, Overhead Wires, Instruments, Con- z 
necting, Testing for and Removing Faults, 
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WESTERN TELEPHONE GONSTRUGTION GO. 


CHICAGO, 


TELEPHONES AND SWITCHBOARDS. 


Largest Manufacturers of Telephone Apparatus, Exclusively, in the United States. The United States Patent Office Use our Apparatus, 


DUST 


PATENTED IN ENGLAND AND AMERICA, 


THe OniermsaL PowpEeR TRANSMITTER and the only one adopted by the English Post Office for public long-distance service all over Great 
Britain. You can shout in it or whisper in it and get perfect articulation in either case. No limit to the distance they will work. 


Claim No. 1 of the “ Tunnings” Patent “is in a tension regulator or means for varying the resistance in a telephone transmitter, 
finely divided conducting material in a loose and free state.” 


THE “HUNNINGS” DUST TRANSMITTER 


Does not depend upon variable pressure between electrodes in constant contact. Incorporated as a Portion of the Electric Circuit is a 
quantity of finely divided conducting material or dust, the movement of which varies the current. 


We are the only Manufacturers in the U. 8. of the Celebrated ‘‘Hunnings” English Transmitter. 
200 Lance Excuances ARE Now Usine Our ‘“‘ Hunnines” 


AMERICAN ELECTRIC TELEPHONE COMPANY, 


Reference: Citizens’ Nat. Bank, Kokomo, Ind. KOKOMO, IND., U. &- A. 


THE VIADUCT MANUFACTURING CO. 


HAS BEEN ESTABLISHED A QUARTER OF A CENTURY. 
IT MANUFACTURES 


TELEPHONES, 

MAGNETO BELLS, with or without the Arm-rest, 

SWITCHBOARDS, 

Tie, POWER GENERATORS, | 
DISTRICT TELEGRAPH MESSENGER BOXES, i 


EVERYTHING OF THE VERY BEST QUALITY. 
Send business card for catalogue and mention this paper. 


VIADUCT CO., - - Baltimore, Md. 


"TELEPHONES “SUPPLIES. 


We are sole manufacturers of the celebrated KEYSTONE 
LONC-DISTANCE TELEPHONE, an instrument which has 
no superior. Write to us for Catulogue and prices. 


KEYSTONE TELEPHONE CO., PITTSBURGH, PA. ‘THE AMERICAN BELL TELEPHONE GOMPANY, 
125 MILK STREET, BOSTON, MASS. 


Fark TELEPHONE AND Construction SuppLy Co. NET PRICES to ‘This Company owns Letters-Patent 
yi Dealers and No. 463,569, granted to Emile Berliner 
Electricians. November (7, 1891, for a combined 

telegraph and telephone, covering all 

We Manufacture an forms of microphone transmitters or 


Kinds of Telephones contact telephones. 
and Supplies at 
$4.50 Wholesale Prices. 


cM 
‘le 
< 
> 
| 
| 
COMPLETE TELEPHONE. 
Held 
6:0 
| 
\ | 
13$7.50 
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Westinghouse Electric Manufacturing Co, 


PITTSBURG, PA. 


MANUFACTURERS OF 


STANDARD SYSTEMS For ELECTRIC LIGHT AND POWER DISTRIBUTION 


IN CITIES, FACTORIES, MILLS AND MINES. 


THE TESLA POLYPHASE ALTERNATING SYSTEM OF ELECTRICAL | THE WESTINGHOUSE ELECTRIC RAILWAY SYSTEM, WHICH Is 
TRANSMISSION, BY WHICH POWER, INCANDESCENT AND ARC THE MOST DURABLE, ECONOMICAL AND 
LIGHTING MAY BE OPERATED FROM SAME CIRCUITS. EFFICIENT ON THE MARKET. 


NEW YORK, 120 Broadway. PITTSBURG, Westinghouse Building. CHARLOTTE, N. C., 86-38 College Street. 
BOSTON, Exchange Building. BUFFALO, Erie County Bank Building. SYRACUSE, N. Y., Bastable Building. 
CHICAGO, New York Life Building. PHILADELPHIA, Girard Building SAN FRANCISCO, Mills Building. 
TACOMA, WASH., 102 South 10th Street. ST. LOUIS, American Central Building. WASHINGTON, D. C.,.1833 F Street, N. 
For Canada, address Ahearn & Soper, Ottawa, Canada. 


ALUMINUM! ANOTHER NEW AND USEFUL ARTICLE FOR _ LIGHTS. 


The shape of this half shade is such as to reflect the greatest possible light. The new 
patented holder, also shown on the accompanying cut, in which only one set screw is 
used, can be furnished when desired. 


We have a new process of treating aluminum, which gives it a silver finish, making it very 
much more beautiful in effect and softening the reflector. This new treatment of aluminum, 
in electric shade, to the best of our knowledge and belief, has been discovered by us, and, 


from ali that we can learn, has never been used heretofore on apy electrical shades. The 
shades can be furnished green outside, polished emg ae or polished both sides, or 
YJ with the new process of treating aluminum, called silvereen fin 


WRITE us ROR OR PRICES. 


PATENT SHADE-HOLDER. ALUMINUM SHADE AND COLLAR. 


WESTERN BLECTRIicC 2227 to 275 south Climntom street. 


ew York: Greenwvich and Thames Streets. 


SUST READY 


WIRING,” 


FOR THE USE OF 


ARCHITECTS, UNDERWRITERS, AND THE OWNERS OF BUILDINGS, 
BY RUSSELL ROBE. 


PRICE, = = = = = SO. 
CONTENTS. 
CHAPTER I. CHAPTER YV. 
CHAPTER IL | The National Code of Rules for Electric Wiring...............cecceececeeeececs 54 
The Proportioning of Wires—The Heating Effect of the Current—Loss of Force— Clam A. Central Stations es 56 
CHAPTER IV. Class F. Batteries— Miscellaneous. ...............ccccccccccccccccceececccs 168 


SENT PREPAID ON RECEIPT OF PRICE. ADDRESS, 
ELECTRICAL REViIEw, 
421i Park Row , New Work. 


m Many Styles on 
UPRIGHT | AND HORIZONTAL SHAFTS. 
jially Designed and Adapied for Driving 


Elecitic | Lighting and Power Plants 


Our late new Wheel secures a remarkably high guara: 
Perceutage, and wonderful steadiness of motion, ——- 
variable loads in practice. It affords an 
tration of powes within a small space; and an unprece- 
dented hig! 

Its easily and quickly operated ced te affords 
pomes and efficient control by a governor, and fine regu- 


The & attention of Electric Enginesre is directed our work. 
We will send a fine large pamphlet, 112 pages. 


JAMES LEFFEL & CO. 


SPRINGFIELD, OHIO, U.S.A. 


and CHEAP RUBBER WIRES. Can 
you expect them to be satisfactory? 
BETTER BUY THE BEST—which means BISHOP. 


BISHOP CUTTA-PERCHA CO., 


420 East 25th Street, New York. 


velocity for a given power. 


is about the proportion of adulterant 
| to rubber in cheap shoes, cheap hose 
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ANODE and CATHODE. 


Principles, Applications, and Theories. 


BY EDWARD P. M. E., E. E. 


Mem. Amer. Inst. Elec, Engineers, Amer. Soc’ 
Art. Assisted by LOUIS 


PONG 


onthe as Science and an 
DGES, and 


LUDWIG GUTMANN, E. E. 
With a Chapter on Generalizations, Arguments, Theories, Kindred Radiations, and Phenomena, 


BY PROFESSOR WM. A. 
Formerly of Cornell University, Past Pres. 


Inst. rical Engineers. 


THE BOOK INVOLVES 
Researches of Spottiswoode, Lichenberg, Karsten, Hammer, Po oggendort, 


Gassiot, Plucker, Crookes, Goldstein, Hertz, Lenard, Kowalski, 


oentgen, 


Righi, Varley, Elster, Geitel, Thomson (J. J. and Elihu), Lodge, Swinton, 
Salvioni, Rowland, Edison, Tesla, Borgmann, Piltchikof, Meslans, Chas. 
Henry, Branly, Stolstow, Pupin, Stine, —— bs) lvanus P. Thomson, 


Terry, Scribner, M’Berty, Rice, Minchin, A 


pleyard, Buguet, Rood, Mayer, 


Murray, Lafay, McKay, Perrin, Lord Kelvin, and many other ‘eminent 


physicists and electricians. 


CONTENTS: 


Cathode phenomena in open air, 


CHAPTER I.—Anode and 
If.—Action of the 
urrences in the discharge tube. 


compressed gases, and low 
et upon the cathode and anode columns of light, ‘and oth other kindred 


CHAPTER R IiL—Electric —— ~ electrographs, anode and cathode dust pictures, photo-electric pictures 


and bas-relie other curious 
IV.—Anode radiations, motions, effects, striae, 


striae and sensitive me. 
of 


XII.—Roentgen Rays 


of current, 


pictures sed upon 
occurrences, such as 


ity, an 
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Osis. 
es, and kindred radiations. 


The Sisiainas Revew will be ready to deliver this important book 


on the above date. 


Orders should be sent in at once. 


Price, $1.50, Postage Prepaid. 


ADDRESS: 


ELECTRICAL REVIEW, TIMES BUILDING, NEW YORE. 


P. 0. Box 2889. 


The Book for Wiremen, Electrical 
Engineers, Contractors, Constructing 
Engineers, Architects and Students. 


HOW 
Wine 


A SPLENDID BOOK FOR 


STREET RAILWAY MEN. 


256 Paces. Price $1.00. POSTACE PREPAID. 


Electric Railway Motors: 


THEIR 


CONSTRUCTION, OPERATION AND MAINTENANCE. 


AN ELEMENTARY PRACTICAL HANDBOOK FOR THOSE ENGAGED IN THE MANAGEMENT 
AND OPERATION OF ELECTRIC RAILWAY APPARATUS. 


ess 

on price. 
Electrical Review Pub. Co., 
41 Park Row, New York. 


RULES AND INSTRUCTIONS FOR MOTORMEN. 
By NELSON W. PERRY, E. M. 


ECTRICAL REVIEW, 


41 PARK ROW, . 
P. O. Box, 2339. NHVW YORE. 


THE 1896 EDITION JUST OUT. 


(FOURTH EDITION OF 5,000 COPIES.) 


ENLARGED, 
REVISED, 
UP-TO-DATE. 


BLECTRIC LIGHT AND POWER. 


By Cc. CUSHING, Jr. 


Electrical Inspector Boston Board of Fire Underwriters. 


Adopted by the Fire Underwriters of the United States. 


It contains every table, formula and rule for all systems of outside and 
inside wiring, together with thirty illustrations of the newest and safest 
methods for the installation of Pole Lines, Dynamos, Motors, Switchboards, 
Transformers, etc., etc., as required by the insurance inspector. 


Russian Leather Cover, Pocket Size, $1.00. 


Sent postpaid to any «dress upon receipt of price, by 


ELEGTRIGAL REVIEW, 


41 PARK ROW, 


P. O. Box, 2339 NEW YORK. 
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| Managers. 


— LIMITED, 
288 Broadway, 


NEW 


INSULATED 


WIRES#CABLES 


FOR AERIAL, 
SUBMARINE AND UNDERGROUND USE 


Okonite as an insulating medium stands unrivalled. The Wires and Cables of this manufacture 
are cndeveed er eminent Electricians and Engineers throughout the world. For toughness and dura- 
bility the OKONITE WIRES are unexcelled. Awarded a Gold Medal at the Paris Eaposition, 
Branches: BOSTON, PHILADELPHIA, CHICAGO, OMAHA, CINCINNATI, MINNEAPOLIS, SAN FRAN- 

CISCO, LOUISVILLE, ST. LOUIS, KANSAS CITY, PITTSBURG, LONDON AND SOUTH AMERICA. 


CABLE 


FOR ALL PURPOSES. 


Electric Light Cables, 
Street Railway Cables, 
Telephone Cables, 


WRITE FOR FURTHER INFORMATION. Telegraph Cables. 


JOHN A. ROEBLING’S SONS 6O., 


TRANTON, N. J. 
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THE 


“CLARK” 


WIRE. 


In a Letter from the Inspector ef the Boston Fire Underwriters’ Union, he states; ‘‘A THOROUGHLY RELIABLE AND DESIRABLE WIRE IN EVERY RESPECT.” 


For Switchboard, Railway and Motor use, 
we make all sizes of stranded and flexible 
Wire and Cables with Clark’s Insulation. 

‘The Clark Wire has been before the pub- 
lic and in use for the past fifteen years, and 
has met with universal favor. Thousands 
of miles of this wire have been sold, and are 
in use throughout the United States and 
Foreign Countries, and the demand for it 
is constantly increasing because it always 
gives perfect satisfaction. 


HENRY A. CLARK, 
Treas. & Gen’! Manager. 


TRADE The Rubber used in insulating our Wires and 


Cables is especially chemically prepared, and will 
not deteriorate, oxidize or crack, and will remain 
flexible in extreme cold weather, and is not 
affected by heat. 

For Telegraph and Electric Lighting we guar- 
antee our insulation wherever used, Airial, Under- 
ground or Submarine, and our net prices are as 
low, if not lower than any other first-class In- 
sulated Wire. 

We shall be pleased to mail Catalogues with 
Terms and Discounts for Quantities. 


EASTERN ELECTRIG CABLE CO., 
61-63 HAMPSHIRE STREET, BOSTON, MASS. 
HERBERT H. EUSTIS, Pres’t and Electrician. 


MARK. 


THE ARMINGTON & SIMS 
LUTOMATIC CUT-OFF ENGINE 


FOR ALL PURPOSES WHERE 
POWER IS REQUIRED. 


Germany; 


SELLING AGENTS: 


Jarvis Engineering Co., 61 Oliver Street, Boston, Mass.; J. F. Randall, 16€ Euclid Ave., Cleve- 
land, O.; E. P. Hampson & Co., 36 Cortlandt Street, New York City; Morton, Reed & Co., Balti- 
more, Md.; Stearns-Roger Manufacturing Co., Denver, Colo.; M. D. Bars & Co., 726 Craig Street, 
Montreal, Canada; Everett Fraser, Japan, China and Corea, 69 Wall St., New York City; Societa 
Generale Italiana di Elettricita, Milan, Italy; Wm. 8. Love, Room No. 8, The Rookery, Chicago, 
IL; F. E. Bailey & Co., Betz Building, Philadelphia, Pa. 


MANUFACTURERS 3 

Canadian Locomotive and Engine Co., Ki 

Leeds, England; Societe Alsacienne de Constructions Mechaniq 
atter & Co., Rouen, France. 
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ues, Mulhouse (Haute-Alsace), 
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THESE ENCINES 


WITH LATEST IMPROVED STEEL BOILERS AND OTHER 
NECESSARY EQUIPMENT OF COMPLETE STEAM PLANTS OF 
ANY CAPACITY, ERECTED IN MOST APPROVED MANNER, 
INSURING SAFETY AND ECONOMY OF FUEL. 


|MPROVED WATER TUBE ROILER. 


Selling Agents: 


MONADNOCE BLOCK, 
CHICACO, ILL. 


NEAVE BUILDING, 


CINCINNATI, 0. 


SECURITY BUILDING, 


ST. LOUIS MO. 


28 GLIFF STREET, NEW: YORK 


ABENDROTH & ROOT MFE. 60.. 


THE STIRLING WATER TUBE SAFETY BOILER 


350,000 H.-P. IN USE, 


All wrought metal; no flat surfaces 
or stay bolts; four manholes give access 
to every tube. Quick and steady steam 
and thorough circulation guaranteed. 


THE STIRLING COMPANY, 


PULLMAN BUILDING, CHICAGO, ILL. 


New York Office, 126 Liberty Street 
Philadelphia Office, Betz Building. 
Baltimore Office, Equitable Building. 
Boston Office, - - 8 Oliver Street. 
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LAMPS 


HIGH GRADE, 
1 to 300 Candle-Power. 


Send for Catalogue of 
MULTIPLE, 
SERIES, 
MINIATURE 

and DECORATIVE 
AMPS. 


NEW BRUNSWICK, 


Royal ric "Co. “ot Montreal, 
Agent for Canada. 


Lamps and Transformers. 
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ELECTRIC APPLIANCE COMPANY, 


ELECTRICAL SUPPLIES, 
242 Madison Street, CHICAGO. 
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> VATIONAL INDIA RUBBER C0 


FACTORY & GENERAL OFFICES, BRISTOL, 1. 
FREDERICK 8. MINOTT, Gen'l Manager. 
BRANCH OFFICES : 
New YorE : 487 L. Burdick, Manager. 
FRANCISCO: 


7 Market Street. 
CHICAGO : Co., 186 & 188 Fifth Ave. 


MAGNET Etecraica: 
WIRES. 
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Boston, Mass. 
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INSULATED WIRES AND CABLES. 
THE OKONITE CO., Limited, 


POSTAL BUILDING, 253 BROADWAY, NEW YORK. 


5 &T DEY STREET, NEW YORK. 
CENERAL 


ELECTRICAL RAILWAY 
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| x Mo 


ARMORED INSULATING 
CONDUIT. 
Interior Conduit & Insulation Ge. 
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527 West Thirty-Fourth St. 
NEW YORK, 


el AMERICAN ELECTRICAL WORKS 


PROVIDENCE, R. I. 
Bare and Insulated Electric Wire. 


SEAT 


OFFICE AND FACTORY: 


NDUSKY, OHIO. 


AGENTS: 
J, Mayer, Betz Bid Philadel Pa. 
Wallace, Hasiliton 


artridge, Bank of Commerce 
Louis, Mo. 
Reger & Atwater, 214 Pine St., San Francisco, Gm 
Central Electric Co., C! 
J. M. Atkinson Co., 1439 Monadnock Bldg. 


Tl. 
Harry M. Ww, 126 Liberty St., New York, N. ¥. 


GRIMSHAW WHITE CORE WIRES, 


GRIMSHAW TAPES, 
RAVEN WHITE CORE WIRES, 
VULCA DUCTS, 


Manufactured by NEW YORK INSULATED WIRE COMPANY, 


MAIN OFFICE : 
18-17 Cortlandt Street, New York. 


CHICAGO: 


BOSTON: 
scaneatiaamnanted { 00 Dearborn Street. 184 Congress Street. 


8AN FRANCISCO: 
18 Second Street. 


SAFETY GABLES 


Over 2,000 miles 
of Bubber Cov- 
ered and Lead 
Encased now in 
use in New York 
and other cities. 


LEONARD F. REQUA, - General Manager 


WHEELOCK BATTERY 


Best Construction and 


& B INSULATING “TAPE 
WILL NOT VULCANIZE OR CRACK 
WITH EXPOSURE. 


|| THE STANDARD PAINT CO., 
Manufacturers, 
81-83 JOHN ST., NEW YORK. 


CHICAGO OFFICE: 


A PERFECT No. 189 Fifth Avenue. 
INSULATOR. 
EUROPEAN REPRESENTATIVE : 
ROBERT W. BLACKWELL, 
WRITS FOR 39 VICTORIA STREET, 
PRICES. WESTMINSTER, LONDON, S. W. 


PHILADELPHIA AGENTS, NOVELTY ELEOCTRIO ©O., 50-54 North Fourth Street. 


Made by J. H. BUNNELL & CO., 76 Cortlandt NEW YORK. 
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THIS SHOWS OUR NOISELESS COMPRESSOR. 


(OUR SYSTEM IS THE PASSENCERS’ BODYCUARD.) 


We have been greatly amused at some of the Air-Brake advertisements in the 
Convention numbers of the street railway press. If you will examine their files reporting 
the 1895 Convention, you will fail to find the 
faintest sign of the existence of any of them. You 
will find, however, that our Company was the 
only one in the field, and that our General 
Manager read his paper in Montreal on “The 
Present Status of the Air-Brake.” 

That was only twelve months ago! Presto! 
Change! and three other concerns have the refresh- 
ing candor to announce their readiness to supply 
‘‘nerfect” Air-Brakes. It’s enough to befog any 
railway manager who has not kept posted. 
—— But it’s hardly reasonable to expect that any 

concern which has only been in business a few 
| months, and which has but a few scattered brakes 
(some “on trial’’), could furnish outfits comparable 
in reliability, durability and excellence, with ours. 

Hundreds of ‘‘Standard” Air-Brakes have been sold and actually paid for in full. 
We're old hands at the business. It would be strange if we did not furnish better equipments 
than concerns who are still experimenting. After all, the best way for you to find out about 
that is to judge by results. You will find a contrast between ours and another type, if you 
carefully compare pages 208 and 209 of last month’s Street Railway Journal. There’s as 
much difference between ours and the others as exists between a Columbia and a dry-goods 
bicycle. 

Then there’s another type advertised, the makers of which say that they have 
‘* practically arrived at perfection.” They base this startling statement on the fact that they 
have tested their brake for a year on several single and double-truck cars. If that was 
evidence of success, we could have retired from the Air-Brake business years ago with a 
fortune. One look at their cut exhibited will be enough to satisfy the average railway manager. 
The position of the pump on the axle is very suggestive of a plough, and the first contact 
with rocks will settle the question. 

But the most amusing references are to the independent motor systems. All are 
claimed to be noiseless. Suppose you try them! We stood alongside of one, and are prepared to 
state that the man who wrote in the advertisement “‘ that it was practically noiseless in action,” 
must have been a deaf mute. If our motor compressor made such a racket, or if it required 
anything like the power which others take (judging by their own printed statements), we'd 
have to retire from the field. Don’t fail to look at the complicated apparatus which their cuts 
show. You will see it’s not protected. The size is most ungainly. Contrast it with ours, 
shown on page 645 of the October Street Railway Journal. We show the machine that 
photograph illustrates, at our exhibit. 

Without dissecting these unverified claims further, the moral of it all is “all a not 
gold that glistens.” If you are ready to try Air-Brakes, call upon the concerns who have 
reached perfection. (?) Let them put one of their outfits in operation. We will put one of 
ours alongside of theirs. If we fad] to demonstrate all we claim for it, we will present you 
with our outfit and pay all expenses. 


THE STANDARD AIR-BRAKE COMPANY, 


(‘THE PIONEERS,’’) 


~ E, J. WESSELS, General Manager. 100 Broadway, New York City. 
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WHOLESALE 


ss ELECTRIC “xp RAILWAY 
SUPPLIES. 


Central Electric Company, 


BRANCHES : 
Kansas City, Mo.: Gate City Electric Co. 


St. Louis: Southern Electrical Supply Co. 


New Orleans: 1010 Canal Street. 
Buffalo; 742 Guaranty Building. 


173-175 Adams Street, 
CHICACO. 


RUBBER we 


SATISFACTORY ON HBHLEBECTRIC WIRES 
FOR CARS OR FEEDERS. 
BETTER BUY THE BEST—which means BISHOP. 


BISHOP GUTTA-PERCHA COMPANY, 
420 EAST 25th STREET, NEW YORK. 


NoveEL_ty ELectric Go., 


PHILADELPHIA, PA. 


Okonite Insulated Wires. 

Medbury Overhead Railway Material. 
Changeable Electric Headlights. 

Globe Metal Works’ Trolley Wheels. 

P & B Electrical Compounds. 

Perkins Incandescent Lamps. 

Schiff, Jordan & Co.’s Ship Cored Carbons. 


ELECTRICAL SUPPLIES OF EVERY KIND. 


Agents for 


HAMILTOR, 


THE HOOVEN, OWENS & RENTSCHLER CO., “Ouse: 
HAMILTON CORLISS ENGINES 


FOR ELECTRIC RAILWAY AND ELECTRIC LIGHT OF ALL 
SIZES AND FOR ALL PURPOSES. 
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‘““@htorive Accumulator” 


AN ILLUSTRATION OF THE VALUE OF 
CHLORIDE ACCUMULATORS OPERATED IM 
CONNECTION WITH TROLLEY SYSTEMS. 


The Union Traction Company, of Philadelphia, 


has installed on its Chestnut Hill Division, eleven miles from 
the Power House, a battery of CHLORIDE ACCUMULA- 
TORS, having a capacity of 500 amperes at 500 volts. The 
result of this installation is strikingly shown by the contrast 
between the two portions of the curve on the chart. From 
5 a. M. tol a. M. the battery absorbed the fluctuations of 
the load and maintained the full pressure on the line. 
Between those hours when the battery was out of circuit, the curve shows the drop in potential and the unsteadiness of 
the load. 


THE ELECTRIC STORACE BATTERY COMPANY, 
DREXEL BUILDINC, PHILADELPHIA, PA. 


BRaANcH Orrices :—66 Broadway, New York; 222 Market Street, San Francisco, Cal.; 1543 Marquette Building, Chicago, Ill.; 92 State 
Street, Boston, Mass.; 215 North Calvert Street, Baltimore, Md. » 


CHLORIDE ACCUMULATORS operated in connection with trolley systems will put a steady load on the generators; save coal ; 
diminish depreciation charges ; maintain the potential at the power house or at distant points on the line; increase the capacity of the 
station ; save copper, especially when the battery is located in a sub-station ; provide a convenient reserve for a shut-down of short duration. 
‘ bs battery may be used to run all night cars, to test cars in the repair shop at night, and to light buildings after the engines are q 
stopped. 


Pamphlets giving a detailed description of the Union Traction Co. plant, together with other inform ation in regard to the application of Chloride Accumulators to 
trolley systems, will be forwarded upon application. ; 


REDUCTION IN PRICE. 


LAMP 


150 HOURS. 


p— « For Direct-Current, Constant THE BEST ENCLOSED ARC LAMP 
Potential Circuits. ON THE MARKET. 


SEND FOR QUOTATIONS ON ALL STYLES OF ARC LAMPS. SOLE AGENTS FOR THE CELEBRATED SUN-SCHMELZER-NUERNBERG-CARBONS. 


General Incandescent Arc Light Go., 


“ $572 to 578 First Avenue, NEW YORK. 


No. 2810. B. CORZTY, General Sales Agent. 


WATER-POWER & MAREAN, 


GOVERNED FOR ELECTRICAL WORK. DEALERS IN 


The limit of government of water-power is often determined by the design and construe 
tion of plant. Consult us if possible before completing your plans. 


With REPLOCLE’S COMPOUND RECULATORS we are prepared to undertake Rlectrical Supplies, 
and guarantee the government of water-power for all purposes, including Electric Ralt- 
way, Power and Lighting Plants. We make and sell all of Replogle’s Electrical ana 
hanical Governors and other devices for the government of water-power. Expert advic-~ 


furnished on application. If results of your present system are not satisfactery, write u= WASHINGTON D C 
Address all inquiries te 


THE REPLOGLE GOVERNOR WORKS, Akron, Ohio 


4, REGISTERED SEPTEMBER 11, 1804. 
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Our New 1896 Process in the Manufacture of Motor Brushes es 
Makes Them Thoroughly Self-Lubricating and 
They Save the Commutator, 


Louis. 


THE GORDON-BURNHAM BATTERY CO., 
ir i 82 West Broadway, New York. 


DON PRIM 


= 
RS 


1 a and Price-List. We guarantee all our Cells. 


= 


ARY BATTERY 


LONG LIFE. 

EFFICIENCY. 

ECONOMY. 

ADAPTABILITY. 

IT IS ABSOLUTELY 
NON-FREEZING. 

LABOR SAVING. 

FREE FROM LOCAL 
ACTION. 

FREEDOM FROM 
GASES AND ODORS 

SUPERIOR GENERA- 
TION OF ENERGY. 


a These Batteries are in use by the most prom- 
a iment Telephone, Fire Alarm and Railway Com- 


MANUFACTURED BY 


1821-1888. 


INCORPORATED. 


OFFICES, 222 & 224 SOUTH THIRD STREET, 
PHILADELPHIA. 


MANUFACTURERS OF 


BOILER TUBES, 
WROUCHT IRON 
PIPE AND FITTINGS, 
ELECTRIC RAILWAY 


AND 
LIGHT 
POLES. 
Pascal Iron Works, Delaware Iron Works, 
PA. WEW GASTLE, DEL 


REPRESENTATIVE : 
ROBERT W. BLACKWELL, 39 VICTORIA ST., WESTMINSTER, LONDON, 8S. W. 
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wWLBOTRIOAL REVIEW 


STERLING 
INSULATION 


ELEGTRIG 
RAILROADS. 


Very 


FULLY GUARANTEED AND ENDORSED BY HIGHEST EXPERTS 
Has had a THOROUGH and PRACTICAL TEST. 


WRITE FOR PARTIGULARS. 


| REGISTERS. 


STERLING SUPPLY COMPANY, 


97 BANK STREET, - - NEW YORK. 
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Prominent. 


PEOPLE’S TRACTION CO., PHILA. 
100 miles of 1,000,000 C. M. Rubber 
Covered, Lead Encased «Safety ”’ 
Cable. 


WEST CHICAGO STREET R. R. 
CO. 90 miles, from 350,000 to 
1,600,000 C. M. Rubber Covered, 
Lead Encased ‘Safety ’’ Cable. 


“Safety” 


CHICAGO CITY ST. R. R. CO. 20 
miles of 350,000 C. M. Rubber Cov- 
ered, Lead Encased ‘‘Safety’’ Cable. 


UNION TRACTION CO., PHILA. 
10 miles of 1,000,000 C. Il. Rubber 
Covered, Lead Encased « Safety ”’ 
Cable. 


Street Railroad 


Cable. 


NORTH CHICAGO ST. R. R. 10 
miles of 350,000 C. [1. Rubber 
Covered, Lead Encased « Safety ”’ 


* 


Have just completed order for 
West End St. R. R., Boston, for 
500,000 C. [1. Rubber Covered, Lead 
Encased « Safety ’’ Cable. 


* 


E HAVE just been awarded the contract for Fire-Alarm Telegraph 
Cable for the CINCINNATI FIRE DEPARTMEMT, the ground of 

the award being, “ First, superior weight of insulation ; second, superior 
guarantee in insulation resistance and test requirement; third, nearly 
nine years of experience in this work with universally satisfactory 


reports of service.” 


THE SAFETY INSULATED WIRE 


225 to 239 West 28th Street, 
NENWY YORK. 


E. J. SPENCER, 
Security Building, ST. LOUIS, 
Western Agent for Underground Cables. 
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American Electric Heating Corporation, Boston, U. S. A. 


ELECTRIC STEW 


This is a universal utensil, 
very attractive in appear- 
ance, and one of the most 
salable of electric heating de- 
vices. The heater consists 
of a 44-inch disk, '0 which is 
fitted a (removable) aluminum 
stew pan, with capacity of 
three-quarters of a quart. 
Just the thing to use in light 
housekeeping, exactly what 
is wanted in a physician’s 
office, drug store, hospital, 
the nursery, or where a little 
food is to be cooked, a hot 
drink made, or hot water 
used. Quick, clean and in- 
Vacked complete with cord and plug. Made 


Connects to any lamp socket. | 
for any lighting circuit. 


expensive. 


Amperes at 

110 Volts, 
Heater and Aluminum Stew Pan, 2 
FOR SALE BY ALL DEALERS, OR ADDRESS 


American Electric Heating Corporation, Boston and Chicago, U. S. A. 


The result of twenty-five years’ experience with 
four thousand engines designed and built by Mr. 


Frank H. Ball. 
The latest development in practical steam en- 


Price, 


1720. $5 00 


gineering. 

New features, improved design and finish, but 
the same old valve that has saved thousands of 
tons of coal in the last quarter of a century, and is 
the only form of valve used in single valve auto- 
matics, that follows its own wear and never leaks. 


We also build a full line of Multipolar Dynamos 
and Motors, and our new Six-Pole Generators are 
adapted to our AMERICAN-BALL ENGINE, making 
complete and symmetrical generating units. 


American Engine Co,, Bound Brook, N, J. 


BAKER & CoO., 


IMPORTERS, MELTERS AND REFINERS OF 


408, 410, 412 and 414 N. J. R. BR. Ave., NEWARK, N. J. 
Platinum in sheet and wire, all sizes, and any degree of hardness. Scrap and native Platinum purchased 


NEW YORK OFFICE: 


Joints made absolutely tight and durable by 
PATENT CORRUGATED 


COPPER GASKETS. 


Furnished in all shapes and sizes for flanged 
PIPES, CYLINDERS, CHESTS, Etc. Price- 


List and Sample free. 
U. S. MINERAL WOOL CO., 
2 Cortlandt Street, NEW YORK. 


Bourne & Knowles Mfg. Co., Cleveland, O., Western Agents. 


THE BRADY MAST-ARMS. 


T. H. BRADY, New Britain, Conn., 
U, S. A. 


Manufacturer of Mast-Arms, Pole and 
Swinging Hoods, House Brackets and 
other Specialties for Construction 
Work.—Catalogues and Prices fure 
nished on application. 


Cast Iron 
Flange Pipe 
And Fittings, for 
Steam and Water 


For special information 
and prices, write to 


The Addyston 
Pipe & Steel Co. 


Cincinnati, O 


We are completing the installation of eight 
large vertical units in the new station of the 
Edison Company in Paterson, and have for 
disposal to quick buyers the (50 to | 75-horse- 
power standard Horizontal Belted Engines and 
the 300-horse-power Cross Compound Engines 
which comprise the plant in its old station. 

These engines are the most attractive 
bargains ever offered to steam users. They are 
in admirable condition and can be delivered 
immediately. 


THE BALL & WOOD COMPANY, 


15 Cortlandt Street, New York. 


CHICAGO, ILL. 


THE LEHIGH VALLEY 


CREOSOTING CO. 


WORKS, PERTH AMBOY, N. J. 
Office, Booms 196 and 137, 1 Broadway, NEW YORE. 


Creosoted Lumber, Under und Conduits, 
Telegraph Poles, Piling and Ties Furnished. 


W.R. OSTRANDER & CO., 
» 22 DEY STREET, 
Manufacturers of 
SPEAKING TUBES, WHISTLES, 
ANNUNCIATORS. 
Biee*ric and Mechanica! Belis. 


FaOTORY, 


De Ealb Ave., 
BROOKLYN. 


Bend for Illustrated 
Catalogue. 


Fort Dearborn Building, - « 


FORT WAYNE ELECTRIC CORPORATION 


FORT WAYNE, IND. 


APPARATUS FOR 
ARC, DIRECT CURRENT AND ALTERNATING 
INCANDESCENT LIGHTING AND POWER 
TRANSMISSION. 


Be 
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A.M. YOUNG, Prest. A.J. PURINTON, Sec’y. A. 0. SHEPARDSON, Treas, W.E. CRANE, M. W.G. MORSE, Supt. 


WATERBURY, 


HAVE INSTALLED 
MORE CENTRAL STATIONS 
FOR ELECTRIC LIGHT AND POWER 
THAN ANY OTHER 
ENGINEERING COMPANY. 


REASONS WHY 


We always do the fair thing. 
Our Stations all pay dividends. 


Our Patrons are our best friends and advertisers. 
We make a specialty of Central Stations and show 
the owners how to make them successful. 


CORRESPOND WITH US. 
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WIRES. 


Lead Covered, Braided or Taped 
OKONITE Wires and Gables. 


All OKONITE Wires and Cables are Manufactured from the 
Finest Grade of Para Rubber. 


OKONITE THE STANDARD RUBBER INSULATION. 


Before Placing Orders, Write for Quotations. Address: 


THE COMPANY, 


253 BROADWAY, NEw YORK. 


WILLARD L. CANDEE, | wanacers CEORCE T. MANSON, W. H. HODCINS, 


J 
N/ | 
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Harrison Telephone Company. 


A bill for a receiver was filed in 
Chicago on October 5, in the United 
States Court, by S. A. Williams and 
D. J. Young, of Fort Smith, Ark., 
praying that some one be appointed 
to take charge of the affairs of the 
Harrison International Telephone 
Company. The motion will be heard 
at an early date. The bill asserts 
that the franchises and patents of the 
International Telephone Company 
have been given to the International 
Telephone Construction Company, of 
which President Ingalls is the prac- 
tical owner. It also charges that the 
company was organized by Harrison 
with a capital stock of $80,000,000, 
reserving to himself $50,000,000. It 
is also alleged that later $2,000,000 
each was donated to United States 
Senator Stephen B. Elkins and ex- 
Secretary of the Treasury Charles W. 
Foster, k. C. Kerens, George R. Peck, 
Congressman William Warner and 


others, 


Albert Pack, the well known street 
railway man, of Cleveland, Ohio, has 
resigned the presidency of the Detroit 
Telephone Company. 


WHITE-CROSBY COMPANY, 


CONTRACTING ENGINEERS. 
EQUITABLE BUILDING, BALTIMORE, MD. 


New York Office, 29 Broadway. 


WHITNEY ELECTRICAL 
INSTRUMENT 


High-Grade Electrical Instruments 


of Every Description. 
PENACOOK, N.H., U.S.A. 


NEW YORK ELECTRICAL REPAIR SHOPS, 
A. K. Warren & Co. 
(A. K. Warren & J. R. Steers, Proprietors), 


OFFICES, 451 and 459 GREENWICH ST., 
SEOPS, 15, 17, 19 and 21 DESBROSSES st.,; “SW YORE. 


Repairs to 


Armatures, Commutators, Motors and Dynamos. 
Engine Room and Electrical Supplies. 
Telephone, 881 Franklin. 


STYLE “H” BELL. 


FOR SALE BY ALL 
DEALERS... 


HUEBEL & MANGER, 
386-90 GRAHAM STREET, 
BROOKLYN, N. Y. 


IMPROVED 


ROENTGEN-RAY APPARATUS 


Fluorescent Screens, 
Fluoroscopes, 
Calcium Tungstate Crystals, 
Scientific and Electrical Instruments, 
Special Apparatus to Order. 


ROENTGEN RAY 
APPARATUS 


OF ALL KINDS. 


Sole Manufacturers of the new 
NON-PHOSPHORESCENT 
HIGHLY FLUORESCENT CRYSTALS. 


Superior to Calcium Tungstate ; perfect 
definition ; instantaneous work ; each new 
image undimmed by phosphorescence or 
previous exposure. 


Soring Park Laboratory, 


38 Spring Park Avenue, 
JAMAICA PLAIN, MASS. 


MINIATURE 
DECORATIVE LAMPS. 


CATALOGUES ON APPLICATION. 


EDISON DECORATIVE AND MINIATURE LAMP 


DEPARTMENT, ccenerat ELECTRIC co.) 
HARRISON, N. J- 


ELECTRIC SIGNS. 


Highest Insulation 


Triple Petticoat 
China and 
Glass Insulators 


-- FOR. 
High-Voltage Power Trans- 
mission, Electric Railway, 


Electric Light, Telegraph 
and Telephone Lines. 


SEND FOR CATALOGUE. 


FRED M. LOCKE, 
Victor, N. Y. 


K-RAY SUPPLIES. 


CROOKES TUBES. 
FLUOROSCOPES. 
Stanley's TOEPLER-HOLTZ Machines 


will do same work as high-frequency coil at 


SUPPLI 


PARTRICKé 


125 SOUTH 
SECOND ST. 


CARTER CO. 


ANNUNCIATORS 


ELECTRIC BURGLAR é.FIRE ALARMS 
ES SIGNAL GONGS-BELLS etc. 


ONE QUARTER FIRST COST, 
With no Installation or Running Expenses. 


Send for descriptive pamphlet and prices. They 
will surely interest you. 


Tungstate of Calcium 
Photographic Screens. 


G. A. FREI & CO., 
17 Bloomfield Street, BOSTON. 


IRONGLAD FUSE BOX. 


ARC-KNIFE SWITCH. 
MAS T-ARMS. 


Write Us. Cet Our Discounts. 


Utica Electrical Manufacturing 


THE ONLY GENUINE» 
EDISON X-RAY APPARATUS 


Is manufactured by 
THE EDISON MANUFACTURING COMPANY 


New and Powerful 
Epison X-Ray Focus Tuses 
Write for Catalogue 


Edison Manufacturing Company 
110 EAST 23rd STREET NEW YORK 


and Supply G0., urica, wn. v. 


FOR SALE CHEAP. 


20-K. W. 110-Volt DYNAMO, 
good as new, and in perfect order. 
Address 
J. P. 
39 Cortlandt Street, 
New York, 


and Al 


3D 


For ALTERNATINC ana 
DIRECT-CURRENT 


HIGHEST GRADE 


ARC LAMPS. 


Brilliant and Steady Light. Economical, Efficient, Clean. 


Write for Samples and Prices before placing your Orders. 


SCHIFF, JORDAN CO., 


OF VIENNA. 


Cortlandt Street, 


York. 
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BUSINESS NOTES. 
The Baechtold & Parker Electric 


Company, 79-81 Washington street, 

Brooklyn, are offering a number of 4 

arc dynamos, direct-current dynamos 

and alternating-current apparatus at Fl 
Railway 


special prices. 
The Storey Motor and Tool Com- 
pany, of Philadelphia, have removed 
the factory and offices from Sedgley 
avenue to 214-226 Carter street, and 
IX —— 
Theory # Practice. 
—— BY 
OSCAR T. CROSBY 
and DR. LOUIS BELL. 


—* 1896 


have greatly increased their facilities, 
both in floor space and equipment. 
The Jewell Belting Company, of 
Ilartford, have been placing some 
fine orders for large belts recently. 
Among these are the following: South 
Bend Electric Company, South Bend, 
Ind., one 58-inch double, 104 feet 
long, and one 30-inch double; Albany 
IlluminatingCompany, Albany, N.Y., 
120 feet of 60-inch three-ply. Several 


electric belts of smaller sizes from 
different sections of the country have SECOND EDITION. 


REVISED AND ENLARGED. 


been placed. 


PAYSIGIANS and DENTISTS. 


Edison-Lalande batteries recharged and 
outfits repaired at very short notice. 
Mail and out-of-town orders promptly attended to. 


MICHAEL BOLTON, 
69 East 114th St. & 172 East 110th St, New York. 


A STANDARD PUBLICATION. SHOULD BE 
IN THE HANDS OF EVERY ELECTRIC 
RAILWAY MAN WHO WISHES TO 
BE INFORMED AND UP- 
TO-DATE. 


Price, $2.50, Postage Paid. 


ADDRESS : 


ELectrica Review, 


P. O. Box 2339. 


ELECTRIC CONDENSERS. 


WM. MARSHALL, 
Manufacturer. 


STANDARDS A SPECIALTY. 


Times Building, New York. 


ELEPHONE 


Send for our prices before 
you place your orders. 


709 LEXINGTON AVENUE, NEW YORK. 


JUST PUBLISHED. 


DYNAMOS, 


A practical explanation of the Designing, 
Construction, Operation, Main- 
tenance and the 


CARE AND MANAGEMENT 
DYN A M Os, 


BY F. S. HUNTING, 


Chief Engineer Fort Wayne Electric Cor- 
poration, 


32 and 34 Frankfort Street, NEW YORK. 


AMERICAN DYRAMOS, 
ano 


20 Pages, Size 7 by 10 inches, had Illustrations, 
Pamphlet Form 


PRICE, 25 CENTS. 
Address: 


ELECTRICAL REVIEW, 


41 Park Row, New York. Catal 


of a Word. 


Duplicate ane Triplicate Order Books 


for Travelers. 


Review is mentioned 


The Power 


HE power of a single word is | 
T wonderful, and there are some 
words suggesting a whole train 
of thought. Take the word 
‘““HANO.” When you think of 
“HANO,” does not a manifold | Combination Invoice and Day Books 


book suggest itself to you? It invoices at once written and charged 
using pen and ink, 


Shipping Receipts 


in duplicate or triplicate. 


does certainly to most people. 
Office Order Books 


do away entirely with stub, 


PHILIP HANO & (0, sreenwicn st. Hew Yr. 
CHICAGO : 315 Dearborn Street. 


TELEPHONES *SUPPLIES. 


We are sole manufacturers of the celebrated KEYSTONE 
LONG-DISTANCE TELEPHONE, an instrument which has 
no superior. Write to us for Catulogue and prices. 


KEYSTONE TELEPHONE CO., PITTSBURGH, PA. 


SOLAR CARBON & MANUFACTURING CO,, 


—— MANUFACTURERS OF 


Electric Light Carbons—Soft-Cored and Sotid Carbon 
Brushes. Battery Carbons and Carbon 


Specialties. 
ADDRESS 95 FIFTH AVENUE, 


PITTSBURGH, PA. 


EPPINGER & RUSSELL CO. CREOSOTING WORKS, 


DEAD OIL OF COAL TAR PROCESS. 
CREOSOTED PILES AND TIMBER FURNISHED. 


MANUFACTURERS OF THE 


VALENTINE SUBWAY ELECTRICAL CONDUIT. 


iT PLANT IN THE WORLD. 
WORKS: LONG ISLAND CITY, OFFICE: 66 BROAD STREET, N. Y. 


SEND FOR CIRCULAR. 


Japacity, 1,500,000 feet per month. Cylinders, 100 feet long 


TO EARN MORE, LEARN MORE 


The Correspondence School of Technology, Cleveland, Ohio. 
Mechanical, Steam and Other Engineeri Branches Taught by Mail. 
ELECTRICAL, Courses fur all: $14 to $1 20- Monthly Payments. 
E. P. Roberts, M. E., Prest. Send for Catalogue. J. C. Gallup, Secretary. 
Representative for Greater New York : Max OsTERBERG, E. E., Consulting Engineer, 27 Thames Building, New York City. 


FARADAY CARBON CO., 


JEANNETTE, PA. 


NO MORE LIQUID BATTERIES. 


The ROYAL combines BEST FEATURES 
of LIQUID and DRY BATTERIES. 


A VANTACES.___, 


No ACTION until Water is added, hence can be kept in stock 
for years. 
Especially adapted for Export, as EXTREMES of TEMPER- 
ATURE will not affect it. 
For open-circuit work only. 
E.M.F. 1.50 on open circult. | 
Amperage 3. on short circuit. / Guaranteed. 
Size, 574x2)4 inches; Weight, 1/4 Ib., Price, 50 cents. 
Sampies sent to any part of U.S&.A., on receipt of 75 cents. 
LIBERAL ARRANCEMENTS MADE WITH TRADE. 


MIDLAND ELECTRIC COMPANY, 


5 Hanover Street, NEW YORK, U.S.A. 


TRADE MARK. 


At full load we guar- 
antee voltage _fluc- 
tuation not exceeding two 
volts, and gas consump- 
tion not exceeding 50 
cubic feet per kilowatt 
hour, equal to from 16 to 
.5 full powered 16 candle- 
power lamps, according 
to wattage of lamp used. 


Climax Gas Engine Co., 


Manufacturers of Gas En- 
gines for Electric Light and 
All Other Power Purposes, 


31 Fulton St., BROOKLYN. 
The only Gas Pe, exhibited with Ammeter, Voltmeter and Gasmeter in full 


view, which enables intending purchasers to test the truth of our statements before 
purchasing engines, instead of having to take statements and engines on faith. 


| 
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THE NEW DIEHL Y ELECTRIC FANS. 


HIGHLY FINISHED IN INGREASED 
JAPAN, EFFIGIENGY. 
NICKEL, IMPROVED 
POLISHED BRASS MEGHANIGCAL 


AND 
VENETIAN DESIGNS. GONSTRUGTION. 


We also have a complete stock of direct 
and alternating-current desk fans at very 
low prices. 


If you are in need of battery fan motor 
outfits, we can fill your orders from stock. 


FOR CATALOGUE AND PRICE LISTS, ADDRESS 


METROPOLITAN ELECTRIC COMPANY, FIFTH AVE., 
PINTSCH GAS LIGHTING SYSTEM 


Has been adopted as the STANDARD LIGHT by the Broadway and Third Avenue Cable Lines, of 
New York City; the North and West Chicago Cable Lines, and the Columbus Central Electric Line, 
of Columbus, O., also by sixty of the most prominent railways and by the Pullman and Wagner 
Palace Car Companies in the United States. 

It has been the standard lighting system in Europe for many years, and is applied to 70,000 
cars in Europe, the United States, South America, India and Australia. 

For particulars, address 


THE SARETY CAR HEATING LIGHTING COMPANY, 


160 Broadwvay, Newry York. 


RADIANT. Fn IN CAN D ESC ENT | LAM PS | ae. | 


Preparations for artificially coloring and frosting Incandescent Lamps, whereby the finest possible results are obtained with the least possible labor. 
We desire to call your careful attention to these goods as affording the best substitute for the ‘‘natural” colored glass in all cases where electrical 
decorations are required and cost is an object. ‘They have met with unqualified approval and are justly entitled to the claims made for them; viz., greater 
brilliancy, longer life, ease of application and low cost, results considered, than any other preparation now in the market for a similar purpose, and these 
claims are upheld by repeated ps from most reliable dealers. So many uses have develo for the colored lamp, in some of which you are doubtless 
interested, that we are confident a trial lot of these colors will insure their continued use for all work where a first-class article is required. ‘The colors are 


RED, GREEN, ORANGE, PINK, FROST, BLUE, VIOLET, AMBER, YELLOW. 
They are put up in 6-oz. bottles. Full directions for use with each bottle. 


WESTERN ELECTRIC COMPanyw, 
NEV YORE. CHICAGO. 


JEWELL COMPANY, 
TANNERS OAK BELTING LEATHER 


ANUFACTURERS OF 


SHORT LAP OAK BELTING, 
HARTFORD, CONN. 
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WESTERN TELEPHONE GONSTRUGTION GO. 


CHICAGO, 


TELEPHONES AND SWITCHBOARDS. 


Largest Manufacturers of Telephone Apparatus, Exclusively, in the United States. The United States Patent Office Use our Apparatus, 


THE VIADUCT MANUFACTURING CO. 


HAS BEEN ESTABLISHED A QUARTER OF A CENTURY. 


TELEPHONES, iT MANUFACTURES 

MAGNETO BELLS, with or without the Arm-rest, 
SWITCHBOARDS, 

POWER GENERATORS, 

DISTRICT TELEGRAPH MESSENGER BOXES, 


EVERYTHING OF THE VERY BEST QUALITY. 


Send business card for catalogue and mention this paper. 


VIADUCT CO., - - Baltimore, Md. 


Telephone Hand-Book, 


BY HERBERT LAWS WEBB. 


THE AMERICAN BELL TELEPHONE (JOMPANY, 
125 MILK STREET, BOSTON, MASS. 


146 PACES. 138 ILLUSTRATIONS. 


| 
| 

This Company owns Letters-Patent | 
| CONTENTS: 


No. 463,569, granted to Emile Berliner 
Chapter 1, The Invention of the Telephone.—Chapter 2. Sound Waves, Articu- 


891, for a combined 
November 1 75 189 » fo late Speech.—Chapter 3. Electric Telephony. The Bell Telephone.—Chapter 4, The 
telegra ph and tele phone, coverin ga il Microphone.—Chapter 5. Current Induction. Electro-Magnetic Induction.—Chapter 6. 


f i h t itters o The Its in — tter.—Chapter 7. The Com- 
nsm er r | plete Telephone Circuit.—Chapter 8. agnet Telephones.—Chapter 9. The Bell 

he Gower, r an ’Arsonva ceivers: Mercadier’s Bi telephone.—Chapter 12. 

contact te spuenes. The Siemens, Kotyra, Neumayer and Bottcher Receivers.—Chapter 13. Custer Trans- 
mitters.—Chapter 14. The Blake Transmitter.—Chapter 15. The Long-Distance Trans- 
mitter.—Chapter 16. The Solid Back ‘Transmitter.—Chapter 17. The Berliner 
Transmitter.—Chapter 18. The Cuttriss Traunsmitter.—Chapter 19. Various European 
| Transmitters.—Chapter 20. The Efficiency of Carbon Transmitters.—Chapter 21. 
| Batteries for Telephone Work.—Chapter 22. Open Circuit Batteries.—Chapter 28, Closed 
Circuit Batteries.—Chapter 24. The Practical Management of Batteries.—Chapter 25. 
Magneto Bells.—Chapter 26. Automatic Switches.—Chapter 27. Telephone Line 
| Construction.—Chapter 28. Metallic Circuits.—Chapter 29. Underground Wires.— 
Chapter 30. Lightning Arresters.—Chapter 31. Inside Wiring.—Chapter 32. Installa- 
tion of Telephone Instruments.—Chapter 33. Inspection and Maintenance.—Chapter 34. 
The Condenser: Its Use in Telephony.—Chapter 35. Electro-Magnetic Retardation.— 
Chapter 36. Exchange Working.—Chapter 37. Small Exchanges.—Chapter 88. Party 
Lines: The Bridging Bell.—Chapter 39. Long Distance Telepbony.—Chapter 40. 
NET PRICES to | Duplex Telephony.—Chapter 41, Simultaneous Telegraphy and Telephony,—Appendix. 


Farr TELEPHONE AND CONSTRUCTION SuPPLY Co. | 
-s 342 Dearborn Street, Dealers and | A PRACTICAL UP-TO-DATE BOOK. A TIMELY WORK. 


: Electricians. | Price, $1.00. Postpaid. 


We Manufacture a Sexp Youn Onpsns 70 
Kinds of Telephones © ELECTRICAL REVIEW PUBLISHING COMPANY, 


and Supplies at | TIMES BUILDING, 41 PARK ROW, NEW YORK. 
7.50 $4.50 Wholesale Prices. 


t 
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LONG-DISTANCE DUST 


PATENTED IN ENGLAND AND AMERICA. 


THE ORIGINAL PowDER TRANSMITTER and the only one adopted by the English Post Office for public long-distance service all over Great 
Britain. You can shout in it or whisper in it and get perfect articulation in either case. No limit to the distance they will work. 

Claim No. 1 of the “ Hunnings” Patent ‘is in a tension regulator or means for varying the resistance in a telephone transmitter, 
finely divided conducting material in a loose and free state.” 


THE KOKOMO-HUNNINGS DUST TRANSMITTER 


Does not depend upon variable pressure between electrodes in constant contact. Incorporated as a Portion of the Electric Circuit is a 
quantity of finely divided conducting material or dust, the movement of which varies the current. 


We are the only Manufacturers in the U. S. of the Celebrated Kokomo-Hunnings Transmitter. 


300 EXCHANGES ARE NOW USING OUR “HUNNINGS” OUTFIT. 


AMERICAN ELECTRIC TELEPHONE COMPANY, 


KOKOMO, IND., U. S. A. 


CoMPLETE TELEPHONE, Reference; Citizens’ Nat, Bank, Kokomo, Ind. 


ELECTRIC LIGHTING 
THE_—— and POWER APPARATUS. 


Boston, Mass., 180 Summer Street. 

New York. %. Y., 44 Broad Street. 

Phitedeiphia, Pa., 509 Street. 

Atlanta, Ga... Equitable Buileing. ELECTRIC co 

Chicago, Monadnock Building. sg 

St. Louis, Mo., Wainwright Building. 

San Francisco, Cal., 16 First Street. 

Pittsburg, Pa, E. Fidall, Carnegie Bidg. CLEVELAND 
Denver, Colo., Russell & Co. 


Bruss Arc Dynamo, 125 2,000-C.-P. Lamps Capacity 


BUSINESS ESTABLISHED 18668. INCORPORATED 1892. 


The Connecticut Pine Manufacturing Company, 


HAVEN, 


THE ORIGINAL PATENTEES and Manufacturers of CEMENT-LINED DUCTS. 
ENGINEERS and CONTRACTORS for COMPLETE SUBWAYS. 


ADDRESS ALL CORRESPONDENCE NEW HAVEN, CT. 


OFFICE AND FACTORY, WEST HAVEN, CT. 


E. H. PHIPPS, Prest. GEO. O. RICHARDS, Seo CHARLES WARD, Gen. Mgr. 


| pes SE 50,000 IN USE. 50,000 IN USE. 
1) 
| 
| 
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ST. LOUIS, American Central Buil 
CHICAGO, New York Life uilding. N. St. 
TACOMA, WASH., 102 So. 10th Street. ding. 


ounty Bank Building. 


Erie 
Girard Building. 


HILADELPHIA, 


Mills Building. 
WASHINGTON, D. C., 1333 F St., N. W. 


ALLEGHENY, PA, Robinson Street. 


Arc Lamp 


FOR ALL GIRGUITS... 
The Cheapest to Buy, Use and Maintain. 
Standard Thermometer & Electric Go. 
FOSTER L. HAVILAND, Representative, 


253 Broadway, Newry York. 


FACTORIES, PEABODY, MASS. 


ORIGINAL MANUFACTURERS OF THE 


Simplex, Ward and Knight Lamps. 


INCANDESCENT 


Don’t be buncoed into making a 
contract for your supply of lamps. 


“JUST TELL THEM THAT YOU SAW US.” 


We will furnish you with our HIGH-GRADE 


Lamps 


any voltage, any base, at a lower price than you can secure by making any contract ; 
and we guarantee every lamp. We have yet to receive a complaint from a 
single customer. 

It will pay you well to write us when in the market. 


PETTINCELL-ANDREWS COMPANY, 


& FEDERAL ST., BOSTON, MASS. 
THE LEADING SUPPLY HOUSE. 


BRILL COMPANY, 


Philadelphia, 
BUILDERS OF 


ELECTRIC, CABLE, SUBURBAN CARS AND TRUCKS. 


INVENTORS and 
BUILDERS OF 
| BRILL No. 21 B and 
EVREKA MAXIMUM 
TRACTION TRUCKS 


FOR 


ELECTRIC CARS. 


SIEMENS & HALSKE ELECTRIC COMPANY OF AMERICA. 


MANU TURERS OF 
Direct-Current, Multipolar, Slow-Speed, External Armature Generators and Motors, especially adapted for direct connection. 


(Type I)—In sizes from 20 to 2,000 H.-P. 


Direct-Current, Multipolar, Medium-Speed, Internal Armature Generatorsjand Motors adapted for Belting. 


(Type A.)—In sizes from 10 to 300 H.-P. 


Direct-Current, Bipolar, Medium-Speed, Internal Armature Generators and Motors adapted for Beiting. 


(Type L. H.)—In sizes from 5 to 130 H.-P. 


Direct-Current Boosters, absolutely controlied by U. S. Patents granted to Siemens & Halske Electric Company. 


S/EMENS’ BAND ARC LAMPS FOR DIRECT AND ALTERNA TING CURRENT, ELECTRIC MINING LOCOMOTIVES, STEAM LOCOMOTIVES, ETC., ETC. 


COMPLETE ELECTRIC RAILWAY EQUIPMENTS UNDER SIEMENS’ PATENTS: 
SrEeMaEWws’ TROLLEYS. 


The Siemens Contact Bar is safer than the ordinar 
He built 


trolley, and the overhead construction is less costly. Dr. Ernst Werner von Siemens was the pioneer in Electric Traction. 
is first Klectric Railway in 1879. Write for Catalogues and further information to 


SIEMENS & HALSKE ELECTRIC CO. OF AMERICA, 98 Jackson St., Chicago. 


SALES OFFICES: NEW YORE, Eastern District, American Surety Building; 


GREATER NEW YORE, 136 Liberty St.; BOSTON, John Hancock Building; 


; PHILADELPHIA, 531 Chestnut St.; CINCINNATI, Peria Building ; 


MINNEAPOLIS, 249 Second Avenue, South; DENVER, 6? ‘Boston Block; SALT LAK@ CITY, Enutsford Hotel Building ; SAN FRANCISCO, 10 Front St. 


uf 
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\ 
; 


October 21, 1896 ELECTRICAL REVIEW xix 


THE ONLY BOOK OF ITS KIND. 


JUST OUT: 


Price, #1.O00. = = Postage Free. 


Electricity 
[Power 


Replogle 


By MARK A. REPLOGLE. 


| Gloth, 160 Pages. Illustrated. Pocket Size, 4x6 inches. 


A valuable work on the Generation and Transmission of Electrical Energy by Water Power. 
Of vital interest to Engineers, Students, Mechanics, Water-Power Owners and Investors. 
Includes descriptions of the most representative Electrical-Water-Power Plants in the United States 


and Canada. 


MEMO: SEND YOUR ORDER AND ONE DOLLAR TO-DAY! 


ELECTRICAL REVIEW PUBLISHING 


Times Building, N ew York City. 
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A COMPLETE SYSTEM FOR 


Long-Distance Transmission. Central Station Distribution. 
Mill and Factory Equipment. 


Generators will be wound and guaranteed for an electro-motive force as high as 


10,000 VOLTS. 


Correspondence Solicited. 


PITTSFIELD, MASS., U. S. A. 


BRANCH OFFICES: = 


Equitable Building. CHICAGO, ; 305 Dearborn Street. 
39 Cortlandt Street. SAN FRANCISCO, - 106 Market Street. 
ANDERSON, 8S. C. 


The ROYAL ELECTRIC COMPANY, Montreal, Canada, are sole licensees for the manufacture 
and sale of the S. K. C. System in Canada. 


Westinghouse Electric Manufacturing 


PITTSBURG PA. 


MANUFACTURERS OF 


STANDARD SYSTEMS FoR ELECTRIC LIGHT AND POWER DISTRIBUTION 


BOSTON, 
NEW YORK, 


IN CITIES, FACTORIES, 


MILLS AND MINES. 


THE TESLA POLYPHASE ALTERNATING SYSTEM OF ELECTRICAL 
TRANSMISSION, BY WHICH POWER, INCANDESCENT AND ARC 
LIGHTING MAY BE OPERATED FROM SAME CIRCUITS. 


THE WESTINGHOUSE ELECTRIC RAILWAY SYSTEM, WHICH IS 
THE MOST DURABLE, ECONOMICAL AND 
EFFICIENT ON THE MARKET. 


NEW YORK, 120 Broadway. 


PITTSBURG, Westinghouse Building. 


CHARLOTTE, N. C., 36-38 College Street. 
SYRACUSE, N. Y., Bastable Building. 


BOSTON, Exchange Build’ng. BUFFALO, Erie ( ounty Bank Building. 
CHICAGO, New York Life Building. PHILADELP HI A, Girard Building SAN FRANCISCO, Mills Building. 
TACOMA, WASIL., 102 South 10th Street. ST. LOUIS, American Central Building. WASHINGTON, D. C., 1833 F Street, N. 
For Canada, address Ahearn & Soper, Ottawa, Canada. 


WHEEL 


UPRIGHT AND HORIZONTAL SHAFTS. 
Specially Designed and Adapted for Driving 


Electric Lighting and Power Plants 


arka motion, onder 


ariable loads in pre 
tration of ithin a sm ab anprece- 
Its easily a erate ed pate affords 
t and e mt c tre by a governor, and fine rega- 
The attention of Electric o Engt ne2rs is directed our work. 
We will send a fine large pampbiet, 112 pages. 


JAMES LEFFEL & CO. 


SPRINGFIELD, OHIO, U.S.A 
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HLEOTRICAL REVIEW 


THE ONLY BOOK ITS 


KIND. 


Ready October 10, 1896. 


Price, $1.00. 


Postage, Free. 


DER NOW 


“ELECTRICITY AND 


By MARK A. 


WATER POWER,” 


REPLOGLE. 


Gloth, 160 Pages. Illustrated. Pocket Size. 4x6 inches. 


A valuable work on the Generation and Transmission of Electrical Energy by Water Power. 
Of vital interest to Engineers, Students, Mechanics, Water-Power Owners and Investors. 
Includes descriptions of the most representative Electrical-Water-Power Plants in the United States 


and Canada. 


MEMO: SEND YOUR ORDER AND ONE DOLLAR TO-DAY! 


ELECTRICAL REVIEW PUBLISHING 


Times Building, 


New York City. 


The Book for Wiremen, Electrical 
Engineers, Contractors, Constructing 
Engineers, Architects and Students. 
162 Pages. Price, = 

ent to any a 
on receipt 
Electrical Review Pub. Go., 
41 Park Row, New York. 


A SPLENDID BOOK FOR 


STREET RAILWAY MEN, 


paces. Price $1.00, PosTACE PREPAID. 


Electric Railway Motors: 


THEIR 


CONSTRUCTION, OPERATION AND MAINTENANCE. 


AN ELEMENTARY PRACTICAL HANDBOOK FOR THOSE ENGAGED IN THE MANAGEMENT 
AND OPERATION OF ELECTRIC RAILWAY APPARATUS. 


RULES AND INSTRUCTIONS FOR MOTORMEN. 
By NELSON W. PERRY, E. M. — 


Address, HIVECTRICAL REVIEW, 


41 PARK ROW, 
P. O. Box, 2339. YORK. 


THE 1896 EDITION JUST OUT. 


(FOURTH EDITION OF 5,000 COPIES.) 


ENLARGED, 
REVISED, 
UP-TO-DATE. 


RLECTRIC LIGHT AND POWER. 


By Ho. CUSHING, 


Electrical Inspector Boston Board of Fire Underwriters. 


Adopted by the Fire Underwriters of the United States. 


It contains every table, formula and rule for all systems of outside and 
inside wiring, together with thirty illustrations of the newest and safest 
methods for the installation of Pole Lines, Dynamos, Motors, Switchboards, 
Transformers, etc., etc., as required by the insurance inspector. 


Russian Leather Cover, Pooket Size, $1.00. 


Sent postpaid to any wdress upon receipt of price, y 


ELEGTRIGAL REVIEW, 
41 PARK ROW, 


P. O. Box, 2339 HEW YORK. 
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SCHIEREN’S BELTS ARE 
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ELECTRICAL REVIEW 


DURABLE AND RE ELIABLE. 


Vol. 29-~No. 17 


W. H. HODGINS, 
Secretary. 


GEO. T. MANSON, 


WILLARD L. CANDEE, 
General Supt. 


H. DURANT CHEEVER, | Managers. 


— ~ALIMITED, 
28383 Broadway, 


INSULATED 


WIRES#CABLES 


__ FOR AERIAL, 
— SUBMARINE AND UNDERGROUND USE 


nds unrivalled. The Wires and Cables of this manufacture 
non medium a Engineers throughout the world. For toughness and dura- 
bility the OKONITE WIRES are unexcelled. Awarded a Gold Medal at the Paris Exposition. 
BOSTON. PHILADELPHIA, CHICAGO, OMAHA, CINCINNATI, MINNEAPOLIS, SAN gaan 
Bremen, LOUISVILLE, sT. LOUIS, KAN*AS CITY, PITTSBU RG, LONDON AND SOUTH AMERICA 
Works. 


CARWOOD, 
NEW JERSEY, 


General Offices, 
143 LIBERTY ST., 
NEW YORK. 
63 Oliver St . Boston, Mass. 
Branch Offices: li Arch St., Philadelphia, Pa. 
808 Bank of ‘Commerce. St. Louis, Mo. 
Agencies 


ORS Manufacturers of 


DYNAMOS, MOTORS and APPLIANCES 
FOR USE IN ELECTRIC LICHTINC anND THE 
ELECTRIC TRANSMISSION OCF POWER 
wiTH CONTINUOUS ano ALTERNATING 
CURRENTS. 


Inductor 


Alternator. 


CABLES 


FOR ALL PURPOSES. 


Electric Light Cables, 
Street Railway Cables, 
Telephone Cables, 


WRITE FOR FURTHER INFORMATION. Telegraph Cables. 


JOHN A. ROEBLING’S SONS 6O., 


TRANTON, J. 
CHICAGO. SAN FRANCISCO. 


NEW YORK. 


RST CHIG HICAGO ILL. SI MASONIC TEMPLE = CINGINNATLO. 906 NEAVE BLDG 


29 x = 
New 


SEND FOR BOOK ON STEAM. 


NEWORLEANS CARONDELET ST. =- SAN FRANCISCO. CAL 32 FIRST 84 EQUITABLE 8 — 
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THE ONLY WATER-WHEEL GOVERNOR THAT GOVERNS. 


WATERVILLE AND FAIRFIELD RAILWAY AND LIGHT CO., 


LOMBARD WATER-WHEEL GOVERNOR CO., 
BOSTON, MASs., 


Gentlemen: 


WATERVILLE, ME., January 18th, 1896. 


In regard to your Type C Governor, which is regulating for us our two Hercules Wheels, 


which give power to operate our light plant, street railroad and power generator, we are frank to admit that THE 
MACHINE DOES ITS WORK ADMIRABLY. We have no hesitancy in recommending it to those in want of a Governor. 


Yours truly, 
(Signed) I. C. LIBBY, 
President Waterville and Fairfield Railroad and Light Co. 


LOMBARD WATER-WHEEL GOVERNOR C0., sampshire BOSTON, MASS. 


iME ARMINGTON & SIMS 
AUTOMATIC CUT-OFF ENGINE 


FOR ALL PURPOSES WHERE 


da england: 


SELLING AGENTS: 


Jarvis Engineering Co., 61 Oliver Street, Boston, Mass.; J. F. he: dall, 166 Euclid Ave.,' Cleve- 
land, O.; E. P. Hampson & Co., 36 Cortlandt Street, New York City; Morton, Reed & Co., Balti- 
more, Md.; Stearns-Roger Manufacturing Co., Denver, Colo.; 
Montreal, Canada; Everett Fraser, Japan, China and Corea, 69 Wall St., 
Generale Italiana di Elettricita, Milan, Italy; Wm. 8. Love, Room No. 8, The Rookery, Chicago, 
lll.; F. E. Bailey & Co., Betz Building, Philadelphia, Pa. 


MANUFACTURERS 
Canadian Locomotive and Engine Co., Kingston, Ontario, Canada; Greenwood & Batley, 
d; de Constructions Mechaniques, Mulhouse CHaute-Alsace), 
0. uen, France, 


M.D Bars & Co., 726 Craig Street, 
New York City; Societa 


POWER IS REQUIRED. 


ENCINES 


WITH LATEST IMPROVED STEEL BOILERS AND O 
NECESSARY EQUIPMENT OF COMPLETE STEAM seta po 
ANY CAPACITY, ERECTED IN MOST APPROVED MANNER, 
INSURING SAFETY AND ECONOMY OF FUEL. 


PRACTICAL EXPERIENCE. 


E. P. HIMPSON & CB. 


36 CORTLANDT ST.. NEW YORK. 


Selling Agents: 


MONADNOCE BLOCK, 
CHICACO, ILL. 


NEAVE BUILDING, 
CINCINNATI, O. 


SECURITY BUILDING, 


ST. LOUIS MO. 


28 GLIFF STREET, NEW YORK 


& ROOT 6. 


THE STIRLING WATER TUBE SAFETY BOILER 


SAFE, 
EFFICIENT, 
DURABLE. 
360,000 H,-P. IN USE, 


All wrought metal ; no flat surfaces 
or stay bolts; four manholes give access 
to every tube. Quick and steady steam 
and thorough ci:ctlation guaranteed. 


THE STIRLING COMPANY, 


PULLMAN BUILDING, CHICAGO, ILL, 


New York Office, 126 Liberty Street. 
Baltimore Office, Equitable Building 
Boston Office, - 8 Oliver Street 


\ 
MAR 
BOSTS RCH PA ARNE FRLOG ] 
| 
| 
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Vout. XXIX.—No. 26. TEN CENTS A COPY. 


“CAHALL’ 
BAKER & CoO., 


BOSTON. 


| % DREXEL BUILDING, IMPORTERS, MELTERS AND REFINERS OF The Highest of High-grade 
Ul 4 PHILA. Rubber-Covered Wires. 
' WH a . THAYER § Platinum in sheet and wire, all sizes, and any degree of hardness. Scrap and native Platinum purchased FLECTRIG APPLIANCE COMPANY, 
| 242 Madison Street, CHICAGO. 
lL MoTroRs 


We also make the Babcock & ‘Wilcox 
Boiler. 


WIRES and CABLES. 


fACTORY & GENERAL OFFICES, BRISTOL, 8. 1. 
FREDERICK 8S. MINOTT, Gen'l Manager. | 


OFFICE. INSULATED WIRES AND CABLES. 


te 


TRADE MARK, 


New YorRE: 487 Broadway, Burdick, Manager. 

San Francisco: 577 Market 

THE OKONITE CoO., Limited 
LImited, 


POSTAL BUILDING, 253 BROADWAY, NEW YORK. 


BRISTOL'S 
\ Reverting ARMORED INSULATING 


CONDUIT. 
Gauges EDWIN S. ane JAS. W. SANDS, Interior Conduit &lnsulation Co. 
Wore. ener: ces orks: 
or and Nos. 5 and 7 DEY STREET, NEW YORK. 527 Thirty.Fourth St. 


CABLES. DIMMERS. 


DIXON’S PERFECT LUBRICATING GRAPHITE. 


The most Marvelous Lubricant Known. 
Used Dry, or Mixed with Water, Ol! or Grease, 


NOT AFFECTED BY HEAT, COLD, STEAM OR ACIDS. 


An Interesting and Instructive Pam paphtes 
will be sent Free of Charge. 


JOS. DIXON CRUCIBLE CO. Jersey City, N. J. 


PROVIDENCE, R. I. 
Bare and Insulated Electric Wire. 


GRIMSHAW WHITE CORE WIRES, 


Manufactured by NEW YORK INSULATED WIRE COMPANY, 


MAIN OFFICE : , CHICAGO: BOSTON: SAN FRANCISCO: 
18-17 Cortlandt Street, New York. BRANCHRS : { seo Dearborn Street. 134 Congress Street, 18 Second Street. 


> SUFETTY GABLES. ‘FORT WAYNE ELECTRIC CORPORATION 


: 

= Over 2,000 miles FORT WAYNE, IND. 

ered and Lead | APPARATUS FOR 2 

DIRECT CURRENT AND ALTERNATING | = 5 

| INCANDESCENT LIGHTING AND POWER | 3 


TRANSMISSION. 

LEONARD F. REQUA, - General Manager | : 


WHEELOCK BATTERY Heros, || DRY BATTERIES STANDARD.” 


Made by J. H. BUNNELL & CO., 76 Cortiandt Street, NEW vean. 
Best Construction and Ingredients, Strongest, Most Durable and Reliable. Size, 6x24. 60 cents per Cell. Liberal Disocunts, 


DAL 
“id ~ SS Cm. Gta 
| 
| > 
_ 
AMERICAN ELECTRICAL WORKS 
ANS 
| 
GRIMSHAW TAPES, 
RAVEN WHITE CORE WIRES, 
VULCA DUCTS, 


No Carbon 
or Guide Rods 
to Clean 


and Polish. 


No Mechanism. 

No Parts to Gum or 
Wear. 

No Shadow. 


3 

3 

3 

3 

3 

3 
ABSOLUTELY STEADY WHITE LICHT. | | 


BURNS ON 4, AMPERES. 
CHEAPER THAN ANY LONC-BURNINCG LAMP ON THE MARKET. 


Standard Thermometer Electric 


PEABODY, MASS. 


BRANCH OFFICES: 


ELECTRIC APPLIANCE CO., 242 Madison Street, CHICAGO, ILL. 
F. L. HAVILAND, 253 Broadway, NEW YORK. 
STANDARD THERMOMETER & ELECTRIC CO., John Hancock Building, BOSTON, MASS. 


LAMP 
FOR DIRECT-CURRENT, LOW-POTENTIAL CIRCUITS. 
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Improved Crookes Tubes. 


all Sizes and 


Induction Coils,” pic. 


FLUROSCOPES. 
BATTERIES. 


Complete outfits for Schools, Colleges and Labora- 


A PP A RAT US. tories. Send for new Illustrated Catalogue No. 49. 


BRANCHES: Central Electric Company, 


Kanens South im Electrical Supply WHOLESALE SUPPLIES, 


4 Caronde 
Buffalo, 742 ‘Gnorenty Building. CHICAGO. 


QUALITY UNEQUALED. FACTORY PRODUCTION TRIPLED. 
THE BUCKEYE ELECTRIC Co., 


AGENT 
Moves & £ Engines, Betz Bidg.. Philad: pipe. 
Smith . Mass. 
Ed. P. Niagara St, Buffalo, x. 
Arthur 8. Partridge, Bank’ cf Commerce Bldg , 

St. Louis, Mo. 

Reger & Atwater, 214 Pine St., San Francisco, Cal. 
Central Electric Co., Chicago 


Monadnock Building, Chicago. 4 - Cleveland, Ohio. 
SOLAR CARBON & MANUFACTURING | OFFICE oma 


—— MANUFACTURERS OF 
lace, Hamilton St.. Bosto: 


Electric Light Carbons—Soft-Cored and Sotid Carbon 
Brushes. Battery Carbons and Carbon 


Specialties. Atkinson & Co, 1189 Monadnock Bidg., 
ADDRESS 96 FIFTH AVENUE, PITTSBURGH, PA. Harry M. Shaw, 126 Liberty St , New York, N. Y. 


WE SUPPLIED THE INSULATORS ae a 
for the Buffalo-Niagara Falls Elec- 100 P ROJ E CTORS 


tric Transmission Line. Read the INSTALLED THIS SEASON, SUBJECT TO 
following: CIVING ENTIRE SATISFACTION. 


As mentioned before, these porcelain ALL HAVE BEEN 


insulators, which, by-the-way, weigh nearly 
12 pounds apiece, were made by three sepa- AC CEPTED 
rate concerns, It is but just to state that e 


those manufactured by the Imperial Porce- 
lain Works, of Tra, N J., passed the NOW USED BY THE U. S. AND FOREICN 


severe test with an unusually high record. | GOVERNMENTS, OCEAN, LAKE AND RIVER 
Less than —s of one per cent of one] STEAMERS. 

pattern of the insulators supp'ied by this _ 
firm failed to stand the test. -ELECTRICAL LOOK FOR OUR 100 MILLION CANDLE 
Review, November 18, 1896. POWER LICHT ON SIECEL-COOPER BUILD- 


INC, NEW YORK. 
SEND FOR CATALOGUE. 


Write for information and prices on any 


\ porcelain work for electrical service, 
ANY SPECIAL TYPE oR vesicn oF insuatoR| RUSHMORE DYNAMO WORKS PILOT HOUSE 
MADE TO ORDER. ’ PROJECTOR, 


TYPE OF SPECIALLY DESIGNED PORCELAIN 
INSULATOR USED ON BUFFAIO-NIAGARA IMPERIAL PORCELAIN WORKS, 


FALLS ELECTRIC TRANSMISSION LINE, 


=| TRE HOOVER, OWENS & RENTSCHLER CO., 


MORRIN “ 99 HAMILTON CORLISS ENGINES 
THIS de has been on the | 
market for several years past, 


and is in use in many of the 

largest power stations in the IT IS BUILT IN 

United States. 50 
1,000 RSE- 


MANUFACTURED BY 


THE CLONBROGK STEAM BoiLeR COMPANY, 


BROOKLYN, N. Y. 
Send for New Catalogue. 


FOR ELECTRIC RAILWAY AND ELECTRIC LIGHT OF ALL 
SIZES AND FOR ALL PURPOSES. 


Never 
{ 
LIA 
GOGO 
J Y YY 1) i j 
by 
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IRON CASTINGS. 


High-Grade Castings for Dynamos, Motors and Electrical Machinery, also Fine Soft 
Castings for Telephones, Arc Lamps, Electric Bells, etc., etc. 


FoUNDRY-ROOM, 530 By 110 Freer.) 


THE SESSIONS FOUNDRY CO., 


BRISTOL, CONN. 


WHEEL 


UPRIGHT AND HORIZONTAL SHAFTS. 


Electric Lighting and Power Plants 
Our late new Wheel secures a remarkably high teed 
and w emderful steadi 

Variable loads in practice. It affords an q 
of pc ver within @ small space; and an amprece- 
dented velocity for a given wer. 

Its easily and quickly operated affords 
rompt and emt control by a governor, and Gime regu. 


The attention of Electric Lngineors is directed & our work, 
We will send a fine large pampDilet, 112 pages. 


JAMES LEFFEL & CO. 


SPRINGFIELD, OHIO, U. 


mess of motion, under 


TRADE MARK: 
“Chlovive Accumulator” 
REGISTERED SEPTEMGER 11, 1904- 


INFORMATION, CAUTION AND NOTICE. 


The courts of ,ast resort in patent causes have repeatedly and recently sustained Brush Patents for 
Storage Batteries, Nos. 266,090 and 337,299, dated October 17, 1882, and March 2, 1886, covering broadly 
every practical type of storage battery plate, including not only pasted plates, but also the so-called Plante 


plates. 


In the words of Judge Shipman (52d Fed. 130),*A Secondary Battery Plate, Ribbed, Honey- 


combed, Studded or Equivalently Prepared—in which the Plante Process of Electrical Disintegration or 


some Kindred Process of Forming was Used.”’ 


In the interest of the development of the storage battery business, these fundamental or basic patents have 
been acquired at great expense by The Electric Storage Battery Company, and users, vendors and makers 
of storage batteries and storage battery plates are cautioned against their infringement. 

To guard users, vendors and purchasers against inadvertent and unadvised infringement, notice is hereby 
given that the types of batteries and plates advertised by the following : 


The Electro-Chemical Storage Battery Co. 
The Willard Electric & Battery Co. 

The Ohio Storage Battery Co. 

Norwalk Electric & Battery Co 

The Warwick Electric Manufacturing Co. 


Electric Novelty Works. 

American Battery Co. 

Momence Electric Ball Storage Battery Co. 
Silvey Storage Battery Co. (Dayton Mfg. Co.) 
The Haschke Storage Battery Co 


Woodward Electrical Co. 

Devere Elect ic Co 

D J. Hauss. 

Eclip-e Flectric Co. 

Samuels Dyvamic Accumulator Co. 


National Electric Car Lighting Co. / 
are considered flagrant infringements ; and, further, that vendors, purchasers and users thereof will be prose- 


THE ELECTRIC STORAGE BATTERY COMPANY, 


cuted by injunction and otherwise, according to law. 


DREXEL BUILDING, PHILA., PA. 


Branca OrFices:—66 Broadway, New York; 222 Market St.. San Francisco, Cal.; 1543 Marquette 
Bui'ding, Chicago, Ill.; 92 State St., Boston Mass.; 215 North Calvert St., Baltimore, Md. 


OPPORTUNITY, 


We are completing the installation of eight | 
units in the new station of the. 


large vertical 
Edison Company in Paterson, and have for 
disposal to quick buyers the 150 to 175-horse- 
power standard Horizontal Belted Engines and 
the 300-horse-power Cross Compound Engines 
which comprise the plant in its old station. 
These engines are the most attractive 
bargains ever offered to steam users. They are 
in admirable condition and can be delivered 
immediately. 


THE BALL & WOOD COMPANY, 


15 Cortlandt Street, New York. 
Fort Dearborn Building, - - CHICAGO, ILL. 


A*™ full loud we guar- 
antee voltage fluc- 
tuation not exceeding two 
volts, and gas consump- 
tion not exceeding £0 
cubic feet per kilowatt 
hour, equal to from 16 to 
25 full powered 16 candle- 
power lamps, according 
to wattage of lamp used. 


Climax Gas Engine Go. 


Manufacturers of Gas En- 
gines for Electric Light and 
All Other Power Purposes, 


<7 31 Fulton St., BROOKLYN. 
The only Gas Engine exhibited with Ammeter, Voltmeter and Gas meter in full 


view, which enables intending purchasers to test the truth of our statements before 
purchasing engines, instead of having to take statements and engines on faith, 


1821-1888. 


INCORPORATED, 


OFFIGES, 222 & 224 SOUTH THIRD STREET, 
PHILADELPHIA. 


MANUFACTURERS OF 


BOILER TUBES, 
WROUCHT IRON 

PIPE AND FITTINGS, 
ELECTRIC RAILWAY 


Pascal Iron Works, 


PHILADELPHIA, PA. WEW CASTLE, DEL. 


EUROPEAN REPRESENTATIVE : 


ROBERT W. BLACKWELL, 39 VICTORIA ST., WESTMINSTER, LONDON, 8. W. 


: 
| 
| 
| 
| 
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ARC LAMPS 


SIMPLE! 
DURABLE !! 


ECONOMICAL!!! 


: Burns 100 to 150 hours 
with t2-inch 


Carbon. 
DIEHL MANUFACTURING Co., 
Broadway,  ELIZABETHPORT, N. J. 


128 Essex St., Boston. 


AMERICAN 


THE LATEST AND BEST WORK OF MR. FRANK H. BALL. 


Some of the new features of this improved engine are 
LARCER CRANK SHAFTS, AUTOMATIC CIRCULATION 
OF OIL and a MARVELOUS COVERNOR. 

We also build ELECTRICAL CENERATORS and 
MOTORS of superior design and liberal proportions. 


AMERIGAN ENGINE 


THE BEST OF LAMPS 
FOR 1 GENTS. 


Send us your burned-out lamps and we will return them 
at the above price as good as new, 


Our system of renewing burned-out lamps saves vou 25 
to 50 per cent on your lamp bills and secures you the most 
economical service. Our ‘l’.-H. filaments are unequaled for 
maintaining candle-power at a given efficiency. In appearance 
our lamps can not be told from new ones. Any voltage at any 
efficiency. SIMPLY DELIVER YOUR LAMPS TO THE FREIGHT 
AGENT. WE PAY THE CHARGES. 


CASH PAID FOR BURNED-OUT AND BROKEN LAMPS. 


LYNN INCANDESCENT LAMP (CO., 


56-66 MONROE ST., LYNN, MASS. 


The UPTON 


CIRCUITS. 


FOR ALL 


SIMPLEST CHEAPEST to BUY, USE 
IN MECHANISM. and MAINTAIN. 
ORIGINAL MANUFACTURERS SIMPLEX, WARD AND KNIGHT 
OF THE LAMPS, 
New York Agent, F. L. Haviland, 
Write for Catalogue A 31. 253 Broadway. 


Factory and Main Office, Peabody, Mass. 


STANDARD THERMOMETER & ELECTRIC COMPANY. 


BOUND BROOK, NK. J. 


ELECTRO-MEDICAL BATTERIES, 
PORTABLE ELEC!RIC LANTERNS 
ano ormen ELESTRICAL SPECIALTIES 


STORAGE 
BATTERIES 


MANUFACTURED BY 


New York Accumulator and 
Electric Company, 


16560 Nassau Street, NEW YORK. 


ALL 


PURPOSES. 


EPPINGER & RUSSELL CO. CREOSOTING WORKS, 


DEAD OIL OF COAL TAR PROCESS. 
CREOSOTED PILES AND TIMBER FURNISHED. 


VALENTINE SUBWAY ELECTRICAL CONDUIT. 


THE WORLD. 
WORKS: LONG ISLAND CITY. OFFICE: 66 BROAD STREET, N. Y. 
SEND FOR CIRCULAR. 


“apacity. 1.500.000 feet per month Cylinders 100 feet long 


v 
FOR CONSTANT-POTENTIAL CIRCUITS. 
(tC 
|| 
| 
* 
‘an | 
| 
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We Build Switches, Switchboards # Tablet Boards. KNIFE SWITGHE Ss. 


Double Throw. Fused D. T. 


25 Amperes D. -P. $ .50 $7 75 $1.00 $1.50 


50 75 1.10 1.75 2.25 

75 sie Ps 1.25 2.10 4.00 4.75 

100 2.50 3.00 6.50 7-50 

25 “ .80 1.20 3.00 3.50 

50 1.40 1.80 4.00 5.00 

75 2.25 2.75 5-75 7-00 

3-50 4.50 7-50 8.50 

25 + S.-P. .40 .70 1.00 1.20 

“BE. & A.” D,-P. KNIFE SWITCH. 50 “ “ .60 85 I.15 1.75 


EYANSON &@ © 18 28 
123 N. 3d STREET, PHILADELPHIA, PA. 


New York: 136 Liberty Street, Chapin-Douglass Elec. Co. Copper blades and clips, and mounted on enameled slate 


Chicago: Ge. WRITE FOR CATALOGUE “D.”’ | bases. Prices on other sizes quoted on application. We 
carry a full line of Electric Light and Household Supplies. 
ALFRED F. MOORE, SEND FOR CATALOGUL. 


FLEXIBLE CORDS AND CABLES, 
200 and 202 North Third Street, PHILADELPHIA, PA. 


Because we have installed a greater number of Central Stations for light and power than any other engineering company in America, it is reasonable 
to suppose that our experience and advice will ke of value. 

We study the requirement in every specific case and adapt the machinery and equipment which is sure to produce results most economically and 
satisfactorily. You can at least correspond with us and learn about some of our modern work. 


THE NEW ENGLAND ENGINEERING 


A. YOUNG, Prest. A.J. PURINTON, Sec’y. A. 0. SHEPARDSON, Treas. W. CRANE, M.E. W.G. MORSE, Supt. 


Waterbury, Conn. 


CENTRAL 
CHATTANOOGA, TENN. COPPER GASKETS. 


Furnished in ail shapes and sizes for flanged 
PIPES, CYLINDERS, CHESTS, Etc. Price- 
List and Sample free. 


somes | U.S. MINERAL WOOL CO., 


2 Cortlandt Street, NEW YORK. 


LARGE 
STOCKS & 


ON HAND. Bourne & Knowles Mfg. Co., Cleveland, O., Western Agents. 
SEND US : 
THE BRADY 
ORDER. New Britain, Conn., 

will take pleasure in quoting delivered prices, F. O. B. cars, your ie, in any of = 

Work. and Prices fure 
NoweE.ty ELectric Go., Flange Pipe 
PHILADELPHIA, PA. THE LEHIGH VALLEY 


Okonite Insulated Wires. CREOSOTING CO..A% Fittings, for 
Medbury Overhead Railway Material. and Water 


eosoted Lumber, Unde und Conduits, 


Agents for Globe Metal Works’ Trolley Wheels. and prices, write to 


P & B Electrical Compounds. Addyston 


“tat Pipe & Steel Co. 


Perkins Incandescent Lamps. 


De Kalb Ave., 


Schiff, Jordan & Co.’s Ship Cored Carbons. = GP cincinnati, 0 


ELECTRICAL SUPPLIES OF EVERY KIND. 


| 
= 
‘ 
é 
PA. | 
| 
‘ee 
MANUFACTURERS AND DEALERS IW 
\ 
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THE ONLY WATER-WHEEL GOVERNOR THAT 


WATERVILLE AND FAIRFIELD 


LOMBARD WATER-WHEEL GOVERNOR CO., 
BOSTON, MASs., 


Gentlemen: In regard to your Type C Governor, 


RAILWAY AND LIGHT CO., 
WATERVILLE, ME., January 18th, 1896. 


which is regulating for us our two Hercules Wheels, 


which give power to operate our light plant, street railroad and power generator, we are frank to admit that THE 
MACHINE DOES ITS WORK ADMIRABLY. We have no hesitancy in recommending it to those in want of a Governor. 


Yours truly, 
(Signed) I. C. LIBBY, 
President Waterville and Fairfield Railroad and Light Co. 


LOMBARD WATER-WHEEL GOVERNOR CO., hamestire sr., BOSTON, MASS. 


Switchboard Instruments. 


ACCURACY 
CUARANTEED... 


AU Direct-Current Instruments, 
Ammeters for are circuits, and 
Ground Detectors, inclosed in the 
same style, size and form of case. 


Range of scale, 5 in. Diameter of case, 8 in. 
Depth of case, 314 in. 


Ss. EE. I. CO., 


225 WALTON STREET, 
SYRACUSE, N. Y. 


ELECTRIC CABLES. 


A (W)HOPPER 


STANDARD UNDERGROUND CABLE COMPANY, 
PITTSBURC, NEW YORK, CHICACO. 


ROLL DROP 


COMMUTATOR BaRsS. 
Full particulars on request. 


FOREST CITY ELECTRIC WORKS, 
CLEIVHLAND, oO. 


New York: 126 Liberty Street. 


FOR SALE CHEAP. JUST PUBLISHED. 
20-K. W. 110-Volt DYNAMO, 
good as new, and in perfect order. 
Address 


J. P. WILuraMs, 
the 


ten. 
New York. 


CARE AND MANAGEMENT 
DYNAMOS, 


BY F. S. HUNTING, 
Chief Engineer Fort Wayne Electric Cor- 
poration. 


your name for a souvenw 
of the Works of Eugene Field, 


FIELD.2FLOWERS 


The Eugene Field Monument Souvenir 


The most beauti‘ul Art Production of the cen- 
tury. “Asmall bunch of the most fragrant of bios- 
soms gathered from the broad acres of Eugene Field's 
Farm of Love.’ Containsa selection of the most 
beautiful of the poems of Eugene Field. Hand- 
somely illustrated by thirty-five of the world’s 
greatest artists as their contribution to the Mon- 
ument Fund. Bat for the noble contributions of the 
great artists this book could not have been maoufac- 
tured tor $7.00. Forsale at book stores, or sent 
roune on receipt of $:.10. The love offering to 

he Child's Poet Laureate, published by the Com- 
niittee to create a fund to build the Monument 
and to care for the family of the beloved poet. 

Eugene Field Monument Souvenir Fund, 
180 Monroe Street, Chicago, LiL 


20 Size 7 by 10 inches, 
Pages, BBE, Illustrations, 


PRICE, 265 CENTS. 


Address: 
ELECTRICAL REVIEW, 


41 Pavk Row, New York. 


GORDON PRIMARY BATTERY 


LONG LIFE. 
i aS . 2. EFFICIENCY. 
5. IT IS ABSOLUTELY 
NON-FREEZING. 
Excelsin 6- LABOR SAVING. 
¥. FREE FROM LOCAL 
ACTION. 
8. FREEDOM FROM 
GASES AND ODORS 
9. SUPERIOR GENERA- 
TION OF ENERGY. 


| These Batteries are in use by the most prom- 
Ba inent Telephone, Fire Alarm and Railway Com- 
: | panies of America. Send for descriptive Circular 
my and Price-List. We guarantee all our Cells. 


MANUFACTURED BY 


THE GORDON-BURNHAM BATTERY C0., 
82 West Broadway, New York. 


— 


Telephone 


BY HERBERT LAWS WEBB. 


146 PACES. (38 ILLUSTRATIONS. 


CONTENTS: 


Chapter 1, The Invention of the Telephone.—Chapter 2. Sound Waves, Articu- 
late Speech.—Chapter 8. Electric Telephony. The Bell Telephone.—Chapter 4. The 
a ne 5. Current Induction. Electro-Magnetic Induction.—Chapter 6. 
The Induction Coil: Its Use in the Telephone Transmitter.—Chapter 7. The Com- 

lete Telephone Circuit.—Chapter 8. Magnet Telephones.—Chapter 9. The Bell 
‘elephone ver.—Chapter 10. Other Forms of Magnet Telephones.—Chapter 11. 
The Gower, Ader and D’Arsonval Receivers: Mercadier’s Bi-telephone.—Chapter 12. 
The Siemens, Kotyra, Neumayer and Bottcher Receivers.—Chapter 18. Carbon Trans- 
mitters.—Chapter 14. The Blake Transmitter.—Chapter 15. The Long-Distance Trans- 
mitter.—Chapter 16. The Solid Back ‘Transmitter.—Chapter 17. The Berliner 
Transmitter.—Chapter 18. The Cuttriss Transmitter.—Chapter 19. Various European 
Transmitters.—Chapter 20. The yg | of Carbon Transmitters.—Chapter 21. 
Batteries for Telephone Work.—Chapter 22. Open Circuit Batteries. —Chapter 23. Closed 
Circuit Batteries.—Chapter 24. The Practical Management of Batteries.—Chapter 25. 
Magneto Bells.—Chapter 26. Automatic Switches. —Chapter 27. Telephone Line 
Construction.—Chapter 28. Metallic aa . Underground Wires,— 
Chapter 80. Lightning Arresters.—Chapter 31. Inside Wiring.—Chapter 32. Installa- 
tion of Telephone Instruments.—Chapter 33. Inspection and Maintenance.—Chapter 384. 
The Condenser: Its Use in Telephony.—Chapter 35. Electro-Magnetic Retardation.— 
Chapter 86. Exchange Working.—Chapter 37. Small Exchanges.—Chapter 38. 

Lines: The Bridging Bell.—Chapter 389. Long Distance Telephony.—Chapter 40, 
Duplex Telephony.—Chapter 41, Simultaneous Telegrapby and Telephony,—Appendix. 


A PRACTICAL UP-TO-DATE BOOK. A TIMELY WORK. 


Price, $1.00. Postpaid. 


Sznp Your ORDERS TO 


ELECTRICAL REVIEW PUBLISHING COMPANY, 
TIMES BUILDING, 41 PARK ROW, NEW YORE. 


= > 
SYRACUSE. NY USA, 
| 
| 
Trade Mark. | 
| ~ 
— 
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and always will be MAIN OFFICE, GLENWOOD WORKS, 
J. W. GODFREY, er Sales, 


THE BEST. | YONKERS, N. Y. 


Received the Only Medals of Award for Rabber-Govered Wires and Gables at the WORLD'S FAIR at Chisage, 


INSULATED WIRES AND CABLES ; 


AERIAL, UNDERGROUND, SUBMARINE > TELEPHONE, TELEGRAPH, POWER AND 
AND INTERIOR USE. LIGHTING. 


KERITE TAPE. W. R. BRIXEY, Manufacturer, 


Catalogues, Samples and Prices on Application. 
J. E. HAM, General Agent, 


S. F. B. MORSE, CHICAGO, ILL. 
203 Broadway, NEW YORE. 


CALIFORNIA ELECTRIC WORKS, SAN FRANCISCO, CAL. 
SPECIAL ATTENTION GIVEN L.EAD-ENCASING WIRES AND CABLES. 


ESTON Electrical Instrument Co. the Electrical Trade of 
W 114-120 William St., NEWARK, N. J., U. 5. A. ’ MII CHI G AN, 


Illuminated Dial and INDIANA. 
Station Standard 


(nstruments Portable Direct - Reading We carry the largest and most complete 
meters, ammeters a nd of Electrical in this section 

Ammeters, but are much need, or send us onder. 


larger, and the working 

rts are inclosed in a neat- 
y designed, dust - proof, 
cast-iron case which effect- 


Our Semi-Portable 


MICHIGAN ELECTRIC CO., 


ments from dlevurting to Dial Station Voltmeter, ble, absolute standards for DETROIT, MICH. 
netic fields. Style B. Laboratory use. 
Mention the ELecrricat Review when writing for catalogues. MICHIGAN AGENTS GENERAL ELECTRIC COMPANY. 


GENERATORS MOTORS. 
THE ELWELL-PARKER ELECTRIC COMPANY, OF AMERICA, - - CLEVELAND, OHIO. 


This Company build oe plete line of modern direct-connected low-speed and belted moderate-speed machines for Power, Lighting and Electro-depositing 
work. The p factured a large number of Generators and Motors of sizes from | to 1,200 H.-P. each, all of which are giving entire satis- 
factior. to their users. “Saasacdued motors for driving Shop Power Tools, Pumps, Hoists, Cranes, &c. Please write us for catalogue and of 


INCANDESCENT UAMYPYP SUPPONTINS 
Instant placement and fixture of lamp in any desired position, with no + i to fastenings. =. ’ 8 


Adapted to every requirement from library to workshop. Send for Catalogue B eS 


THE O.C. WHITE Co. 


Worcester, Mass. 


We have in stock the largest and best assortment of Construction Tools 
to be found in this section, and are prepared to furnish them at lower 
figures than can be secured elsewhere. 

PIKE POLES, TAMPING BARS, CANT HOOKS, 
DIGGING BARS, SHOVELS, SPOONS, ETC. 


BOSTON, MASS. 
THE LEADING ELECTRICAL SUPPLY HOUSE. 


AN AUTOMATIC ELECTRIC CURLINC-IRON 
HEATER IS WHAT WILL PLEASE HER. 


Made for all lightingZcircuits, complete, with cord and plug. Uses but 50 watts. 
1274 Polished Nickel, marbleized base, list, $3 00 


“ - 350 
1275 AGENCIES: 


Packed, complete, one in box. State voltage and kind of socket when ordering. WESTERN ELECTRIC CO., New York. 
ELECTRIC APPLIANCE CO., Chicago. 
PETTINGELL-ANDREWS CO., Boston. 


American Electric Heating Corporation, 


Sears Building. Havemeyer Building. Monadnock Building. Office and Factory, PAWTUCEET, B. I. 


on 


| 
| * 


~ 
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ntevests 


The Electric Launch Company, 
Morris Heights, New York city, are 
sending out very artistic and con- 
vincing catalogues describing their 
complete line of electric launches. 

The degree of success attained 
with inclosed arc lamps is largely de- 
pendent upon the carbon used, and it 
has been a difficult matter to find a 
carbon exactly suited to that work. 
So great has been the demand for 
Electra” carbons for inclosed arc 
lamps that it has been impossible 
during the past few months to import 
them fastenough. The Electric Ap- 
pliance Company, of Chicago, report 
a splendid business in these goods, 
and state that all of their customers 
are more than pleased with them. 

The Southern Railway, “Piedmont 
Air Line,” enjoy the opportunity of 
presenting the faultless attainments 
of their ‘‘ Flying Caravansaries,”’ the 
Washington and southwestern vesti- 
buled limited trains between New 
York, Atlanta, New Orleans, Mem- 
phis, Augusta, Asheville, St. August- 
ine, Tampa, Savannah, Jacksonville, 
as possessing every requisite of lux- 
urious traveling. They are, indeed, 
palace hotels on wheels. Commenc- 
ing January 18, another limited 
train, known as the New York and 
Florida Limited, will be resumed, and 
will leave New York daily, except 
Sunday, at 12.10 noon, reaching 
Jacksonville following afternoon at 
3.30 Pp. M., and St. Augustine one 
hour later, 4.30 P. M. 

The Royal Blue Line trains on the 
B. & O. Railroad, between Washing- 
ton and Philadelphia, have attracted 
considerable attention by reason of 
the rapid time they make and the 
beauty of the equipment. No effort 


has been made to break any speed 
records, yet within the past two or 
three weeks some very creditable per- 
formances have been made by the 
new Baldwin engines, 10 of which 
were recently purchased for service 
upon these trains. The schedule 
time between Washington and Phil- 
adelphia is 53 miles per hour, and the 
maximum obtained is 75 per hour, 
the latter speed being only maintained 
for short distances, and in most cases 
when engineers are attempting to 
make up lost time. 

The twelfth annual issue of the 
Columbia pad calendar has made its 
appearance in more pleasing form 
than ever before, having scattered 
through its daily leaves many charm- 
ing illustrations, with an appropriate 
thought or verse for each day in the 
year. Among the topics are bicycling, 
outdoor life and good roads. The 
cycling fraternity, to say nothing of 
the general public, has acquired a de- 
cidedly friendly feeling for the 
Columbia calendar, and its annual 
advent is always looked forward to 
with interest and pleasure. The 1897 
calendar contains a unique arrange- 
ment of dates that will prove very 
helpful and convenient to busy men, 
and plenty of space is allowed for 
memoranda, so that the block may be 
used as a diary, or, in any event, will 
become a storehouse of the many 
little things one desires to be reminded 
of day by day. The calendar can be 
obtained for five two-cent stamps by 
addressing the Calendar Department 
of the Pope Manufacturing Company 
at Hartford, Ct. 


FOR LIFE, LIGHT 
AND ECONOMY, 


BEACON LAMPS 


HAVE NO 
SUPERIORS! 


We make lamps of every de- 
scription, from 1-2 to 300 c.-p., 
and guarantee them to give our 

st entire isfacti 


Royal E:ectric Co., Montreal, 


AGENTS FOR CANADA. 


A GOOD GENERAL 


keeps his communications always open. 


service you are in permanent communication with all the world 
16,000 TELEPHONE STATIONS IN NEW YORK CITY. RATES FROM $75 A YEAR. 


NEW YORK TELEPHONE CO. | its 


With telephone 


125 SOUTH 


MANUFACTURE . ANNIINCIATORS 


GENER 
ELECTRIC 
SUPPLIE 


BURGLAR FIRE ALARMS 
SIGNAL GONGS-BELLS etc. 


IRONCLAD FUSE BOX. 


ARC-KNIFE SWITCH. 


MAST-ARMS. 


Write Us. Get Our Discounts. 


Utica Electrical Manufacturing 
and Supply (0., utica, 


C-S Switches are the Stand- 
ard for high-grade work. 

THE CUTTER ELEC- 
TRICAL & MFG. CO., 1112 
Sansom street, Philadelphia. 


WHITE-CROSBY COMPANY, 
CONTRACTING ENGINEERS, 
BQUITABLE BUILDING, BALTIMORE, MD. 


New York Office, 29 Broadway. 


STYLE “H” BELL. 


PIVOTED ARMATURE. 
DOUBLE ADJUSTMENT. 


Send for New Catalogue. 
HUEBEL & MANCER, 


MANUFACTURERS, 
286-00 Graham St., BROOKLYN, N.Y. 


AMERICAN ARG DYNAMOS, 
LAMPS ano APPLIANCES. 


Our new method armatures increase 
efficiency 20 per cent. — 


BAECHTOLD & PARKER ELECTRIC CO. 


79-81 Washington Street, 
BROOKLYN, WN. Y. 


Catalogue free if ELECTRICAL REVIEW is mentioned. 


FOR SALE. 


For $125 new 10-horse-power 
Excelsior Electric Motor, wound 
for series circuit, 6.8 amperes, 

Address 

PECK ELECTRIC COPIPANY, 

15 Cortlandt Street, New York. 


RELIABLE RINGER |? 


| 300 | 
| 500 It. T.-H 
800 


FOR SALE. 


Stationary Motors. 
One H.-P. 500 V. Crocker-Wheeler self-oiling bear- 


One H.-P. 500 V. Ft. Wayne self. oiling, sliding base. 

Four K.-W. 500 V. Thomson Welding Co., machine, 
sliding base. 

Three H.-P. 220 V. Sprague, self-oiling, sliding base, 
new. 

Two H.-P. 220 V. Detroit, self-oiling, aiding bese. 

One and one-half H.-P. 500 V. ker-W heeler, 


complete, new. 


} Ten H.-P. 500 V. Sprague, complete. 


Five H.-P. 500 V. ker-Wheeler, liy new. 


Seven and one-half H. P. 500 V. T.-H. 
H.-P. Eddy, self-oiling, sliding base, 


and rheostat. 
Twenty H.-P. 500 V, Holtzer-Cabot ; has run one 


Railway Motors. 
Ten W.-P. 50 motors ; guaranteed in first-class con- 


dition. 
Four G. E, 800 motors, practically new. 


Railway Generators. 
Six D. 4 generators, latest type, complete equip- 
men 


ent. 
Edison 150 K.-W. 500 V. armature, new. 
Edison 100 K.-W. 500 V. armature, new. 


Dynamos. 


ig K.-W. 60 V. Crocker-Wheeler, new, complete. 
125 lt. 110 V. T.-H., spherical type, oil cups, sliding 
75 It. 110 V. dynamo, complete. 
Hs K.-W. 110 V. Thomson Welding Co. 

t. Standard. 


t. 
t. Mather, new. 


“P. Western Electric Co. 
.-P. Western Electric Co. 


Arc Lamps. 
175 lamps of various makes. 


CEO. C. EWINC, 


620 Atlantic Ave., Boston. 


FOR SALE. 


RAILWAY GENERATORS. 
Seven M. P. 500, 666 H.-P., 500 volt generators, with 


125 VOLT INCANDESCENT DYNAMOS. 
Five 6 K.-W., 110 light, Edison. 


Four Edison 100 K.-W., 183 H.-P., 500 volt gener-|One 20 “ 360 “ = 
ators, with station equipment. One 30 “ S40 “ ont 
Four D. 62, 80 H.-P., 500 volt generators, with sta-| Two 74“ 1% “ T.-H. 
tion equipment. One 15 “ 270 
Four M. P. 75, 100 H.-P., 500 volt generators, with|Two30 “ 540 “* T.-H, “H.I.” type. 
station equipment. One 16 “ *T.-H., “E. 1." type. 
One Armature for 100 K.-W., 500 volt Edison gen- | One 1,000 light M. P., Westinghouse. 
ALTERNATING DYNAMOS. 


One Armature for D. 62, 500 volt T.-H. generator. 
RAILWAY MOTORS. 


Twenty G. E. 800 Motors. 

Twenty W. P. 50 Motors. 

Fifteen No. 6 Edison Motors. 

Twenty F. 30 Motors. 

Twenty G. E. 800, drum armatures, four turn. New. 


STATIONARY MOTORS. 


One 1 H.-P., 110 volt, T.-H. 

One 2 H.-P., 110 volt, Mather. 

One 1 H.-P., 220 volt, Mather. 

One 2 H.-P., 220 volt, Eddy. 

One 3 H.-P., 220 volt, Edison, 

One 8 H.-P., 220 volt, T.-H. 

One 10 H.-P., 220 volt, Mather. 

One 15 H.-P., 220 volt, Belknap. 

H.-P., 500 volt, Crocker-Wheeler. 

One 1 H.-P., 500;volt, T.-H. 

Two 1 H.-P., 500 volt, Ketchum. 

One 2 H.-P., 500 volt, Lundell. 

One 10 H.-P., 500 volt, Edison. 

One 10 H.-P., 500 volt, Lundell. 

One,50 H.-P., 500 volt, T.-H. 
And many other motors not mentioned above. 
All motors have sliding base frames and fire- 


Two A. 35, 650 light, T.-H. 
One A. 70, 1,300 light, T.-H. 
One 650 light, Westinghouse. 
One 750 light, Westinghouse. 
The above are complete with station equipment. 
One A. 70, 1,000 volt, T.-H. armature. 


ARC DYNAMOS. 
One 5 light, 2,000 candle-power, Brush. 


One 5 “ 1,200 

One 20 2,000 
Five 380 2,000 
Four 45 “ 1,200 
Une 30 “ 2,000 T.-H. 
Two 30 ‘ 1,200 “ 
Two 4 1,200 
ARC LAMPS. 


Ten K. 12, 1,200 candle-power, single, T.-H. 

Twenty 1,200 candle-power, single, Brush. 

Twenty 2,000 candle-power, double, T.-H. 

TRANSFORMEBS. 

Twenty T.-H., type “ E," 40 light, 1,000 volt, pri- 
mary 52, or 104 volts secondary. 

Two 2 light, same as above. 

Ten 80 light Westinghouse step-up, 1,000 to 2,000 


proof rheostats. 


volts, for indoor use. 


EVERY MACHINE TESTED AND GUARANTEED. 


FRANK RIDLON GOMPARY, 


180 SUMMER STREET, BOSTON, MASS. 


New York Agent, 


CHAS. N. WOOD, 


80 BROADWAY, ROOM 131, 


| | 
| 
\ 
month. 
Thirty-five H.-P. 500 V. T.-H., complete. 
‘ Fifty H.-P. 220 V. T.-H., complete ; five order. 
n H.-P. 220 V. G. E.; fine condition. 
iwenty K.-W. 220 V. Edison, complete. 
| 
| 
| 
‘ 
| 
i 
val type. 
1,000 it. Mather. 
f 20 K.-W. Siemens & Halske, complete ; in very 
| : good order. 
Arc Dynamos. 
8 lt. American. 
25 It. 2.000 C.-P. T.-H. 
30 It. 2.000 
50 It. 1,200 C 
| 
| xy 
< N. J. 
| 
| | | | 
| = 
i 
| 
WY 
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{Specially reported for this journal by E. S. 
Duvall, solicitor of patents, Loan and Trust Build. 
ing, Washington, D C. Copies of any patent may 
be secured fur 10 cents each. | 
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572,945 Mechanical telegraph sounder ; 
W. W. Alexander, Kansas City, Mo. 

573,009 Direct-current dynamo-electric 
generator; B. J. Lamme, Pittsburgh, Pa.— 
A parallel-wound armature for multipolar 
direct-current machines, provided with 
alternating-current connections between 
points in its winding of normally equal 
potential, through which leading and lag- 
ging currents may be transmitted to equalize 
the magnetic circuits of the machine. 

573,021 Electric meter; W. D. Marks, 
Philadelphia, Pa.—A controlling ampere- 
meter and means for automatically tapping 
the amperemeter. 

578,033 Electric railway system; B. E. 
Osborn, Auburn, N. Y. 

573,042 Electric boiling apparatus; F. W. 
Schindler-Jenny, Kenneloach, Germany— 
Comprises a pe ring or annular water- 
tight body, a base of insulating material 


ELectric BorLtinc APPARATUS. 


therein, one or more electric conductors 
secured to said base, a handle, and a brace 
connecting said handle and annular body, 
the electric conductors passing through said 
brace and handle. 

573,066 Electric railway construction; 
G. Westinghouse, Pittsburgh, Pa.—A struc- 
ture for surface contact electric railways, 
comprising a switch-box. a beam provided 
with contact supporting devices and extend- 
ing laterally from said switch-box beneath 
both track rails, and means for clamping 
both the switch-box and the beam to the 
track rails. 

573,071 Talking-machine 
E. H. Amet, Waukegan, Il. 

573,078 Wattmeter; T. Duncan, Fort 
Wayne, Ind.—An armature, a field due to 
and varying with the current in amperes 
flowing in the series coil, an asymphased 
field representing the electro-motive force 
in volts and varying directly as the pressure 
and means for inducing an independent 
torque between said voltage field and the 
armature. 

573,079 Meter for measuring electric 
currents; T. Duncan, Fort Wayne. Ind.— 
In a drag or brake, the combination with 
radially disposed magnets, one or more, of 
a paramagnetic ring embracing their poles 
and in close proximity thereto, and means 
for inducing relative motion between said 
ring and magnets in the plane of the latter. 

573,080 Electric meter; T. Duncan, Fort 
Wayne. Ind.—A disk armature and arma- 
ture spindle, the segment-wound series coils 
having an insetting jog in the chordal limbs. 

578,082 Electric meter; Car) Erben, Ber- 
lin, Germany. 

573, 088 Electric sign; F. H. Hawkins, 
New York, N. Y. 

573,092 Insulator; Fred M. Locke, Vic- 
tor, N. Y.—An insulator comprising two 
members, the outer one composed of insulat- 
ing material puncturable by an electric cur- 
rent, and an inner member of less punctur- 
able insulating material within the other, 
and provided with a suitable recess to re- 
ceive an insulator support. 

578,105 Collecting brush; E. B. Ray- 
mond, Schenectady, N. Y.—A collecting 
brush for dynamo-electric machines, com- 
posed of a core of conducting material, and 
a layer of insulating materia] upon the out- 
side of the core. 

573,107 Securing field-magnet poles; H. 
G. Reist, Schenectady, N. Y. 

573,117 Telephone circuit line signal ; T. 
C. Wales, Boston, Mass.—A ’phone circuit 


apparatus ; 


provided with a call signal, a signaling cur- 
rent generator furnishing current therefor, 
a secondary line signal in a local circuit, 
and a polarized electro-magnetic device in 
inductive relation with the circuit of said 
generator controlling the said secondary 
signal. 


573,130 Attaching field-magnet poles ; 
F. O. Blackwell, Schenectady, N. Y. 

573,161 Electric arc lamp ; Charles Rich- 
ter, Camden, N. J. 


573,221 Electric signaling apparatus ; 
F. B. Herzog; New York, N. Y.—Consists 
of two or more separately variable trans- 
mitting mechanisms, each including a 
motor, together with shifting devices. 

573,222 Automatic grounding device for 
oo conductors ; G. A. Jewett, Chicago, 

1, 

573,234 Electric railway; A. C. O’Con- 
nor, Lynn, Mass. 

573,245 Electric soldering club; Paul 
Stotz, Stuttgart, Germany. 

573,294 Telephone transmitter; F. A. 
Ray, Boston, Mass.—A diaphragm com- 
posed of two parts, a stationary member, 
and an active member for vibratory move- 
ment non-contiguous to the stationary mem- 
ber, the periphery or edge of said active 
member being unconfined except at req- 
uisite points for attachment to the sta- 
tionary member. 


573,302 Conductor of electricity and con- 
duit for holding same; Alexander Selkirk, 
Albany, N. Y. 

73,323 Armature jack; Overbrook, Pa. 

573,344 Switch for electric railways; 
8. A. Mustain, Rincon, N. Mex. 

573,350 Station indicator for railways; 
A. Palfy, Budapest, Austria . 

573.356 Telephone transmitter; L. W. 
Pullen, Camden, N. J.—T wo or more oppos- 
ing electrodes, yieldingly connected 
together in such manner as to form a 
cavity or chamber between them, and an 
insulating ring extending into said cavity 
or chamber between the electrodes. 

573,898 Electric arc lamp; A. C. Dob- 
rick, Chicago, I]. 

573,430 Self-winding mechanism for 
electric clocks; C. M. Crook, Elgin, Ill. 

BUSINESS NOTES. 

The Imperial Porcelain Works, 
Trenton, N. J., are sending out a 
very effective circular describing the 
porcelain insulators with which they 
have equipped the Buffalo—Niagara 
Falls electric transmission line. 

The Frank Ridlon Company, of 
Boston, present an. extensive list of 
apparatus that they have for sale in 
the ELECTRICAL REVIEW this week. 
This company is widely known 
throughout the United States, and 
every article it sends out is carefully 
tested and guaranteed. 


Messrs. Carlisle & Finch, Cin- 
cinnati, are the manufacturers of a 
miniature electric railway, which is 
complete in every detail of construc- 
tion, and is said to run nine miles 
with a quart of solution. The noy- 
elty is such an attractive one that 
thousands have been sold for ex- 
hibition purposes and as an excellent 
boys’ plaything. 

The factory of the Williams & 
Abbott Electric Company, Cleve- 
land, is being operated to its greatest 
capacity for the production of the 
magneto bells, which have in a com- 
paratively short time become very 
favorably known in the telephone 
field, and the company are contem- 
plating an enlargement of their 
manufacturing facilities. . 

Dixon’s Graphite Productions ”’ 
is the title of a sumptuous brochure 
issued by the Jos. Dixon Crucible 
Company, of Jersey City, N. J. The 
graphite made by this company for 
lubricating purposes is the subject of 
a convincing article. The cover is a 
handsome bit of color work, and the 
contents reflects great credit on the 
compiler of the work. 

James Leffel & Company.—No 
better proof of the practical applica- 
tion of water for generating electricity 
could be shown than a glimpse at the 


large list of water-power installations 
made by James Leffel & Company, of 
Springfield, Ohio. This company’s 
large factories devoted to the produc- 
tion of water-electric machinery is 
one of the most excellently planned 
and operated plants of the kind in 
the world. 

The Globe Iron Roofing and Cor- 
rugating Company have issued a 
circular from which the following 
extracts are taken : 

‘On January 1, 1897, we will re- 
move our offices and warehouses, now 
located at Nos. 232 and 234 East 
Front street, Cincinnati, Ohio, 
to Newport, Ky., in connection 
with our corrugating works, which 
are located on the premises of the 
Newport Rolling Mill Company, 
Eighth street and Licking River. 
Our mail address, however, will re- 
main as heretofore, The Globe Iron 
Roofing and Corrugating Company, 
Cincinnati, Ohio. Weare the largest 
manufacturers of steel and galvanized 
roofings and sidings in the United 
States, our entire plant and buildings 
covering eight acres of ground. We 
have doubled our capacity in our gal- 
vanizing and roofing departments.” 


__A position as travel- 
WANTED. vel 


ing salesman. 
quainted with electric light and power 
stations. Have traveled extensively in the 
electrical field, where I have a good trade. 


Address 
Re Wes’? 
Care ELECTRICAL REVIEW, 
Times Building, NEW YORK. 


class travelling salesman with 
good references. One ac- 
quainted with the electric light- 
ing stations preferred. State age, 
experience and salary expected. 
Address ‘‘ PERFECTION,” 
Care of ELECTRICAL REVIEW, 
Times Building, New York. 


Wiss by leading firm, a first- 


WANTED. 


An agent to represent in Great 
Britain and Ireland an American 
company manufacturing material for 
the track bonding and overhead con- 
struction of electric railways. 
terms and references. 

Address ‘* RAILWAY,’’ 
Care of ELectTricalL REVIEW, 
New York. 


BUSINESS NOTE. 


WANTED—The control of an article of 
merit (electrical) in the toy line. to manu- 
facture and place upon the market. To 
any person having something of merit, we 
will deal liberally. Address, with full par- 
ticulars, W. M. Hewitt, Peachton, Ottawa 
County, Ohio. 


State 


WRITE FOR PRICES. 


MAKERS 
INCANDESCENT 

LAMPS, 

McINTIRE’S PATENT 


CUNNECTORS AND TERMINALS. 


Connectors for Harp-Drawn 
TRE, All Sizes. 


Fused Wire, Fused Links and Strips. 


The C. MCINTIRE CO. 13 & 15 Franklin Street, 


NEWARK, N. J. 


W by a man 30 years 
A NTED old, a position with 
5 a Telephone Com- 


pany. Have had {2 years’ experience in all 

branches of the business, from Manager 

down. Satisfaction guaranteed. Wages 

reasonable. Address ‘‘Telephone,”’ care of 
ELECTRICAL REVIEW, 

Times Building, N. Y. City. 


DYER & DRISCOLL, 
PATENT SOLICITORS, 
36 WALL STREET, N. Y., 


Rook, for amd forssan 


WASHINGTON PATENT 
AGENCY. LARGEST IN THE 


WORLD. 


908-914 CG Street, N. W., 
WASHINCTON, D. C. 
ELECTRICAL 

EXPER 


Free opinion of merit. 


Geo. 8. Chase. J. M. Vale. 


CHASE & VALE, 
Attorneys and Counsellors at Law, 


(Patents and Trade Marks) 
Atlantic Building, 


SPECIAL ATTENTION TO THE 
oF 


CLASSES 
ELECTRIC LIGHTING, SIG- 
NALING AND POWER. 


WASHINGTON, D. C. 
Telephone, 1288. 


TRADE MARKS.—DESIGNS.—COPYRIGHTS. 


GAN YOU OBTAIN A PATENT? 


Send me a model or drawing of your inven- 
tion, and a description, and I examine same 
and advise you promptly. My fees are m 
in all Patent matters, and 1 can obtain a Patent 
in the shortest possible time. 

All Patents taken out through me are given 

notice in the thecountry, 

us bringing same widely before the public without 
cost to inventor. 


Rersrences: Electrical New York ; 
Paul Cromlein, Teller Lincoln National Bank, 
Washington, D. C.; Judge Geo. D. Parker, Berkley, 
Va.; Second National Bank, Washington, D. C.; 
E. K. U. 8. Mint, Philadelphia, Pa.; W. F. 


Ne Manager and Secretary Water Works, 

Olym: Oregon. 

EDW. $. DUVALL, Loan and Trust Bidg , 
Selleiter of Patents, WASHINGTON, D. C. 


THE FOURTH EDITION JUST OUT. 


ition of 5,000 copies.) 


ENLARGED. 


REVISED. 


UP-TO-DATE. 


“Standard Wiring” for Electric Light and Power. 


Bs H. C. CUSHING, Jr.-, Member A. I. E. 
Electrical Inspector Fire Underwriters’ Tariff Association of New York. 
ADOPTED BY THE FIRE UNDERWRITERS OF THE UNITED STATES. 
It contains every table, formula and rule for all systems of outside and inside wate. together with 


thirty illustrations of the newest and safest methods for the installation of Pole 
Motors, Switchboards, Transformers, etc., etc., as required by 


, Dynamos, 
insurance inspector. 


RUSSIAN LEATHER COVER, POCKET SIZE, $1.00. 
Sent postpaid to any address upon receipt of price by 


ELECTRICAL REVIEW, 


41 PARK ROW, 


P. O. Box 2339. 


NEw YORK. 


ZQRIEN! 
| | | 
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UNDISPUTED SUPREMACY. 


(INDORSED BY LEADING SCIENTISTS.) 


On10 WESLEYAN UNIVERSITY. 


L. E. Knotr AppARATUS CoMPANY. 
Gentlemen: 


consider it far superior to the Ruhmkorff Coil. 
interesting experiments; and as a means of exciting Crookes tubes I have found nothing 
Sincerely, 


equal to it. 


The Tesla Coil which you made has given PERFECT satisfaction. I 
With it I have reproduced many of Tesla’s 


(PROF.) WILL G. HORMELL. 


KNOTT APPARATUS 14 Ashburton Place, Boston, 


NEW X-RAY PAPER, 
Superior to Plates. 


HICH-CRADE X-RAY APPARATUS, 
Mechanically and Scientifically Perfect. 


E. KNOTT APPARATUS COMPANY'S SPECIAL DIRECT-CURRENT 
HIGH-FREQUENCY COIL, 


ROENTGEN RAY 
APPARATUS 


OF ALL KINDS. 


ELECTRIC SIGNS. 


MINIATURE 
DECORATIVE LAMPS. 


CATALOGUES ON APPLICATION. 


EDISON DECORATIVE AND MINIATURE LAMP 
DEPARTMENT, ccenerat co.) 


HARRISON, N. J- 


K-RAY SUPPLIES. 


CROOKES TUBES. 
FLUOROSCOPES. 


Stanley's TOBPLER-HOLTZ Machines 
will do same work as high-frequency coil at 

ONE QUARTER FIRST COST, 
With no Installation or Running Expenses. 
Send for prices. They 

Tungstate of Calcium 
Photographic Screens. 
A. FREI & 

17 Bromfield Street, BOSTON. 


RUHMKORFF COILS 
FOR X-RAY WORK. 


Guaranteed to produce a CONTINUOUS SPARK of the listed size. 
EDWARDS & CO., 144th Street and 4th Avenue, New York City. 


WHITNEY ELECTRICAL 
INSTRUMENT 


High-Grade Electrical Instruments 


of Every Description. 
PENACOOK, W.H., U.S.A. 


REE SAMPLE COPY OF a 


5 
AN ELEMENTARY JOURNAL 
FOR STUDENTS 
of Mechanics, Electricity, Architecture, Min- 
ing, Plumbing, Heating and Ventilation, 
Steam Engineering, Civil Engineering and 
Mechanical and Architectural Drawing. 


Address Box 1003, 


HOME STUDY, 


SCRANTON, PA. 


IMPROVED 


|ROENTGEN-RAY APPARATUS 


Fluorescent Screens, 
Fluoroscopes, 
Calcium Tungstate Crystals, 
Scientific and Electrical Instruments, 
Special Apparatus to Order. 


Sole Manufacturers of the new 
WNON-PHOSPHORESCENT 
HIGHLY FLUORESCENT CRYSTALS. 


Superior to Calcium Tungstate ; perfect 
definition ; instantaneous work ; each new 


‘image undimmed by phosphorescence or 


previous exposure. 


Spring Park Laboratory, 
88 Spring Park Avenue, — 
JAMAICA PLAIN, MASS. 


THE ONLY GENUINE» 
EDISON X-RAY APPARATUS 


Is manufactured by 
THE EDISON MANUFACTURING COMPANY 


New and Powerful 
Epison X-Ray Focus Tuses 
Write for Catalogue 


Edison Manufacturing Company 
110 EAST 23d STREET NEW YORK 


The Ritchie Induction Coils 


producing best results in X-Ray work are made by us expressly for this work. 


“It is known 


All our coils Pa a spark from one to two inches above rating. 
induction coil 


that the founder of this company invented the adopted method o 


winding in 1853. 
Send for prices and information ; catalogue of fine electricat - “gic scientitic 


instruments free. 
E. S. & SONS, 
Brookline, 


SPLITDORF INDUCTION 


FOR ROENTGEN [SE RAYS. 


All coils are wound with the celebrated SPLITDORF 
INSUL ATED WIRE (silk) on highly polished HARD- 
RUBBER SPOOLS, and mounted on handsomely finished 
mahogany bases with IMPROVED AUTOMATIC BREAK and POLE CHANGER, giving a heavy spark. 
Send for Price List. Cc. SPLITDORE, 
Coils and Electro-Magnets, 
17-27 Vandewater Street, New York, 


THE ABC OF THE X RAY. 


By WM. H. MEADOWCROPT. 


Cloth and Cold, 75 Cents; Paper, 50 Cents. 


A book for the people. The author of “A BC — B ng ene, A showed clearly in that work his 
ability to explain a technical subject for the who know nothing of scientific terms. He has 
written this work about the X Ray in his usus clear and simple style, and a wide circulation of this 
highly useful book is assured. he text is beautifully embellished with fine engravings, and 
nothing is omitted that will give the public a cléar knowledge of this remarkable discovery of Pr f. 
Roen! Tile now end up- e book sent to any address in the United States, postage paid, on 


address ELECTRICAL REVIEW, 
Times Bullding, 41 Park Row, NEW YORK. . 


SPLITOORF, 


Manufactv of Teleph 


| 
| 
| 
? | 
| A 


xii ELECTRICAL REVIEW Vol. 29—No 26 


ELECTRIC COMPANY, 
ixtures, 
Portables, 


Large Stock on Hand. Write for Prices. 


JEWELL BELTING 
TANNERS OAK BELTING LEATHER 


MANUFACTURERS OF 


SHORT LAP OAK BELTING, 
HARTFORD, CONN. 


LIGHT 


E. P. Ro 8, M. E., Prest Send for secant J. Gallup, Secretary. 


Representative for Greater New York: Max OSTERBERG, E. E., Consulting Engineer, 27 Thames Build oogonia JEANNETTE, PA. 


ELECTRIC LIGHTING 
and POWER APPARATUS. 


Bo Mass. r Street. 
New k. Y., r 

Philadelphia, Pa., 509 Arch Street. 

Atlanta, Ga.. Equitable Building. ELECTRIC co 
Chicago, Iil., Monadnock Building. a5 
St. s, Mo., ainwri ng. 

San Francisco, Cal., 15 First Street. ' 
Pittsburg, Pa, john E. Ridall, Carnegie Bidg. CLEVELAND oO 
Denver, Colo., Russell & Co. s 2 


Arc Dynamo, 125 2,000-C.-P. Lamps Capaciry. 


WATER-POWER & MAREAN, 


GOVERNED FOR ELECTRICAL WORK. west ome 


wit S$ COMPOUND REGULATORS we are to andertake 
and guarantee the government of water-power for all purposes, incl « Elec tric Rair 
way, Power Lighting Plants. We sell all o of Reptc ogle’s Electrical ano 
Mechanical Governors and other devices for the government of water-pewer. Fxpert a:vioc- 


furnished on application. If results of your present system are not sat siafantory > Write ve WASHINGTON 
Address all inquiries to 


THE REPLOGLE GOVERNOR WORKS, Akron. Ohio 


} 
Cs 
4 
=_ i 
| 
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Chief Engineer. 
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PATENTED IN ENGLAND AND AMERICA. 


THE ORIGINAL PowDER TRANSMITTER and the only one adopted by the English Post Office for public long-distance service all over Great 
Britain. You can shout in it or whisper in it and get perfect articulation in either case. No limit to the distance they will work. 


Claim No. 1 of the “ Hunnings” Patent “is in a tension regulator or means for varying the resistance in a telephone transmitter, 
finely divided conducting material in a loose and free state.” 


THE KOKOMO-HUNNINGS DUST TRANSMITTER 


Does not depend upon variable pressure between electrodes in constant contact. Incorporated as a Portion of the Electric Circuit is a 
quantity of finely divided conducting material or dust, the movement of which varies the current. 


We are the only Manufacturers in the U. S. of the Celebrated Kokomo-Hunnings Transmitter. 


300 EXCHANGES ARE NOW USING OUR “HUNNINGS” OUTFIT. 


AMERICAN ELECTRIC TELEPHONE COMPANY, 


CoMPLETE TELEPHONE, Reference: Citizens’ Nat. Bank, Kokomo, Ind. KOKOMO, IND., U. &- Ac 


WESTERN TELEPNONE GONSTRUGTION GO. 


CHICAGO, 


TELEPHONES AND SWITCHBOARDS. 


Largest Manufacturers of Telephone Apparatus, Exclusively, in the United States. The United States Patent Office Use our Apparatus, 


No. 6.—We consider this instrument the ideal for Exchange work. It is fitted with 
ten-thousand-oim Magneto Standard Receiver, our celebrated Long Distance Transmitter, 
and two-cell Backboard und Battery Box. 

We have devised the Desk Set shown in the accompanying illustration to fill the 
demand for a reliable, neat und efficient instrument which can applied to the various 
systems of wiring nuw u-ed. 

This set is fitted with Gravity Switch, Double Compound Magnet Receiver, and the 
same style Tracsmitter us used on our Long-Distance Arm. 

Read what the New York, New Haven & Hartford Railway say of our instruments : 


U. 10 


Tue New York, New HaveN AND HARTFORD RAILROAD COMPANY. 
Slew Haven, Ct., Oct. 16, 1896. 


The Conn. Telephone & Electric Co., 
Meriden, Ct. 
Dear Sirs:- 


Regarding the #8 telephones whivh we have in use, and 
of 


For Prices and Discounts and new Catalogue of all Telephone Apparatus, write 


CONNECTICUT TELEPHONE & ELECTRIC COMPANY, 


Se ae Chicago Office, 195 La Salle St. MERIDEN, CONN., U.S. A. DESK SET. 


LELEPHONES. 


jastrumente ond eystem have been mare thas of the best 
+ Descriptive matter free if you mention the 
MURDOCK & TABER, 185 Franklin Street, MASS. 


THE AMERICAN BELL TELEPHONE (OMPANY, 


125 MILK STREET, BOSTON, MASS. ELEPHONE 


Send for our prices before , 
you place your orders. | Eisai 
M VERY THING ELECTRIC 
This Company owns Letters-Patent DE VEAU & Co., 


No. 463,569, granted to Emile Berliner 82 and 34 Fr.nkfort Street, NEW YORK. 


November 17, 1891, for a ‘combined 
telegraph and telephone, covering all The Book for Wiremen, Electrical 
OW T Engineers, Contractors, Constructing 


forms of microphone transmitters or Engineers, Architects and Students. 
contact telephones. 162 Pages. $1.50. 


any address 
on of price. 
IRE Bu ILD iN G Electrical Review Pub. Go., 
Ai Park Row, New York. 


fo 50,000 IN USE. 50,000 IN USE. 
\ 
| 
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ty 
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| 2, satisfaction. When the necessity arises, 1 certainly increase 
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STERLING INSULATION 


Electric Railroads. 


A very High-Grade Compound. Fully Guaranteed and Endorsed by the Highest Experts, 
Has had a THOROUGH and PRACTICAL TEST. 


WRITE FOR PARTICULARS. 


BRAKES, 
S’TEHERLING 


REGIS’TERS. 


STERLING SUPPLY MANUFACTURING COMPANY, 


Westinghouse Electric Manufacturing 


PITTSBURG, PA. 


MANUFACTURERS OF 


STANDARD SYSTEMS FoR ELECTRIC LIGHT AND POWER DISTRIBUTION 


IN CITIES, FACTORIES, MILLS AND MINES. 


THE TESLA POLYPHASE ALTERNATING SYSTEM OF ELECTRICAL | THE WESTINGHOUSE ELECTRIC RAILWAY SYSTEM, WHICH IS 
TRANSMISSION, BY WHICH POWER, INCANDESCENT AND ARC THE MOST DURABLE, ECONOMICAL AND 
LIGHTING MAY BE OPERATED FROM SAME CIRCUITS. EFFICIENT ON THE MARKET. 
NEW YORK, 120 ald BUFFALO, N. Y., No. 8, Erie County PHILADELPHIA, Gir ‘ety ilding. SAN FRANCISCO, CAL., Mills Building. 


BOSTON, Exchange Bu ilding. Bank Bu ildin PITTSBURG, We stin nghou e Building. SYRACUSE, N. Y., Bastable Buildin ng. 
CHARLOTTE, N.t , 36-38 College St. CHICAGO, Ne ~~ 2 rk Life Building. ST. LOUIS, A 1 Ce re al Building. TACOMA, WASH., 102 8 . 10th Stre 
32 Vie cto St., London, S. W. nd. 


WESTINGHOUSE ELECTRIC Ltd. ave. ae vOpera, Paris, France 


For CANADA, address AHERN & SOPER, ~e awa, Ont. 


INVENTORS and 
Ji BRILL COMPANY, BUILDERS OF 
| BRILL No. 21 B and 
Philadelphia, EUREKA MAXIMUM 
BUILDERS OF TRACTION TRUCKS 
FOR 
ELECTRIC CARS. 


ELECTRIC, GABLE, SUBURBAN CARS AND TRUCKS. 


| | 


famous North Shore Limited and other fast | 


December 23, 1896 


ELECTRICAL REVIEW 


Comfort in Travel bg BIG FOUR oe 


is realized in the highest degree on the | THREE CREAT TRAINS. 


“ KNICKERBOCKER SPECIAL” 
Between ST. LOUIS, INDIANAPOLIS, CLEVELAND, 
NEW YORK and BOSTON. 
“SOUTHWESTERN LIMITED” 
Between CINCINNATI, COLUMBUS, CLEVELAND, 
NEW YORK and BOSTON. 

‘*WHITE CITY SPECIAL” 

Between CINCINNATI, INDIANAPOLIS and CHICAGO. 


trains of the Michigan Central, ‘‘the 
Niagara Falls route” between Buffalo and | 
Chicago, in connection with the through | 
trains from the East. Passengers are | 
granted the privilege of stopping off 
en route at Niagara Fails, or, if time will not 
permit, can obtain from the car window or 
the platform at Falls View the grandest and 
most comprehensive view of the great 


cataract. Allday trains stop from five to 
ten minutes. 


For full information inquire of local ELECTRIC CONDENSERS. 


WM. MARSHALL, 
Manufacturer. 


STANDARDS A SPECIALTY. 
NEW YORK 


ticket agents, or address 
W. H. UnpERWwoop, 
General Eastern Passenger Agent, Buffalo, 


“WESTINGHOUSE 
ELECTRIG STREET-CAR 
EQUIPMENT.” 


4 VALUABLE UP-TO-DATE BOOK, 


containing a description of the various motors, =, 7 
controllers, and other electric street-car appa! atus Sg 
manufactured by the Westinghouse Electric and 


Time is 
‘oney—" 


SAVE IT BY TAKING THE 


NIUR 


Manufacturing Company; with detailed instruc- 
tions for the operation, inspection and repair of % = 
same; also full directions for locating and remedy- O's per one’ 
ing faults. 


By FREDERICK L. HUTCHINSON 


and LEO A. PHILLIPS. ONLY 3 DAYS, 


The authors have aimed to give practical rather CHICAGO to CALIFORNIA. 
than theoreti nf 
‘The book is ne.ty bound in a flexible leather | _ Through Palace, Sleeping and Dining Cars daily, | 
cover. The pages are 7 in. x 444in.—a cunvement | Chicago to San Francisco and Los Angeles. Com- 
pocket size. posite Buffet, Smoking and Library ‘ ars dai y, 
he writers are both gi Ss + the y of ' heago to Sait Lake City. For complete inf-rma- 
the Westinghouse Com nny tic on relative to this line, time of trains. pamphlets 
bers of the American of Electrical of the country trave etc . et., cal 


= PRICE system, or address 
RICE, $1.00. R. TENBROFCK, 
Addr ss Gene. al Eastern Agent, 
E. DICKINSON, 237 Broadway, N. Y. 
ELECTRICAL REVIEW, Manager. 
Omaha, Neb. LOMAX, 


Gene:a! Passenger and 


New York. Ticket Agest. 


Times Building, 


THE OVERLAND LIMITED 


«n your nearest ticket agent, any agent of this | 


and 19 Broadway, 


A SPLENDID BOOK FOR 


STREET RAILWAY MEN. 


256 Paces. Price $1.00. POSTACE PREPAID. 


Electric Railway Motors: 


THEIR 


CONSTRUCTION, OPERATION AND MAINTENANCE. 


AN ELEMENTARY PRACTICAL HANDBOOK FOR THOSE ENGAGED IN THE MANAGEMENT 
AND OPERATION OF ELECTRIC RAILWAY APPARATUS. 


RULES AND INSTRUCTIONS FOR MOTORMEN. 
By NELSON W. PERRY, E. M. 


ldiress, ELECTRICAL REVIEW, 


41 PARK ROW, 
P. O. Box, 2339. NEW YORE. 


The Cheapest ~ “Grade Desks in the World, 


Made from selected quartered 
White Oak; raised panels all 
around; 


HIGHLY FINISHED. 


55 INCHES WIDE. 61 INCHES HIGH. 
32 INCHES DEEP. 


Guaranteed strictly High-Grade 
in every detail. 
Price, - $25.00 


Also a full line of Typewriter 
Cabinets. 


/ FZ WE SELL DIRECT TO THE USER. 
By buying from us you save 
40 to 60°. 


DESCRIPTIVE CIRCULAR ON APPLICATION. 


EASTERN DESK GO., 


NEw 


THE ONLY BOOK OF ITS KIND. 


Electricity 


JUST 


PRIGE, $1.00, Postage Free. 


By MARK A. REPLOGLE. 


Cloth, 160 Pages, Illustrated. Pocket Size, 4x6 ins, 


| ‘ A valuable work on the Ceneration and Transmission of 
Electrical Energy by Water-Power. 
Of vital interest to Engineers, Students, Mechanics, Water- 
Power Owners and Investors. 


Includes descriptions of the most representative Electrical- 
Water-Power Plants in the United States and Canada. 


Electrical Review Publishing 


TIMES BUILDINC, 


Replogle 


| 
| 
| 
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WILLARD L. CANDEE, | Managers GEO. T. MANSON, W. H. HODGINS, 


FOR ALL PURPOSES. 


Electric Light Cables, 


— LIMITED, 


258 Broaaway, NEW YORK. Street Railway Cables, 


INSULATED Telephone Cables, 


WIRES#CABLES WRITE FOR FURTHER INFORMATION. Telegraph Cables. 


FOR AERIAL, 


NEW YORK. CHICAGO. SAN FRANCISCO. 


Okonite as an insulating medium stands unrivalled. The Wires and Cables cf this manufacture 
are endorsed by eminent Electricians and Engineers throughout the world. For toughness and dura- 
bility the OKONITE WIRES are unexcelled. Awarded a Gold Medalat the Paris Exposition. 


Branches: BOSTON, PHILADELPHIA, CHICAGO, OMAHA, CINCINNATI, MINNEAPOLIS, SAN FRAN- 
CISCO, LOUISVILLE, ST. LOUIS, KANSAS CITY, PITTSBURG, LONDON AND SOUTH AMERICA. 
Our type «‘F’’ Box assures absolute protection against current interruptions and overloads. 


ELECTRIC 


COMPANY, 


Manufacturers of 


Dynamos, Motors and 


Appliances, 
143 LIBERTY ST., 


NEW YORK. 


Brancu Orrices: 63 Oliver Street, Boston, Mass. 633 Arch Street, Philadelphia, Pa. 808 Bank of 
Commerce, St. Louis, Mo. 


THR *CLARK’” WIRE. 


In a Letter from the Inspector of the Boston Fire Underwriters’ Union, he states; ‘A THOROUGHLY RELIABLE AND DESIRABLE WIRE IN EVERY RESPECT.” 


TRADE The Rubber used in insulating our Wires and 
Cables is especially chemically prepared, and will 
not deteriorate, oxidize or crack, and will remain 
flexible in extreme cold weather, and is not 
affected by heat. 

For Telegraph and Electric Lighting we guar- 
antee our insulation wherever used, Arial, Under- 
ground or Submarine, and our net prices are as 

. low, if not lower than any other first-class In- 
sulated Wire. 

We shall be pleased to mail Catalogues with 
Terms and Discounts for Quantities. 

EASTERN ELECTRIG CABLE CO., 
61-63 HAMPSHIRE STREET, BOSTON, MASS. 
HERBERT H. EUSTIS, Pres’t and Electrician. 


For Switchboard, Railway and Motor use, 
we make all sizes of stranded and flexible 
Wire and Cables with Clark’s Insulation. 

The Clark Wire has been before the pub- 
lic and in use for the past fifteen years, and 
has met with universal favor. Thousands 
of miles of this wire have been sold, and are 
in use throughout the United States and 
Foreign Countries, and the demand for it 
is constantly increasing because it always 
gives perfect satisfaction. 


MARK. 


HENRY A. CLARK, 
Treas. & Gen’! Manager. 


+ SELLING AGENTS: 
: ARM ING | On & SIMS Jarvis Engineering Co., 61 Oliver Street, Boston, Mass.; J. F. Ka: dall, 16€ Euclid Ave., Cleve- 
land, O.; E. P. Hampson & Co., 36 Cortlandt Street, New York City; Morton, Reed & Co., Balti- 
more, Md.; Stearns-Roger Manufaeturing Co., Denver, Colo.; M.D Bars & Co., 726 Craig Street, 
Montreal, Canada; Everett Fraser, Japan, China and Corea, 69 Wall St., New York City; Societa 


_ Generale Italiana di Elettricita, Milan, Italy; Wm. S. Love, Room No. 8, The Rookery, Chicago, 
IL; F. E. Bailey & Co., Betz Building, Philadelphia, Pa. 


MANUPACTURERS : 


Canadian Locomotive and Engine Co., Kingston, Ontario, Canada; ood 
FOR ALL PURPOSES WHERE Leeds, Societe Alsacionse de Constructions Mechaniq ues, 
Germany; Matter & Co., Rouen, France. 


WITH LATEST IMPROVED STEEL BOILERS AND OTHER 


| NECESSARY EQUIPMENT OF COMPLETE STEAM PLANTS OF 
| HESE : EN CINES t ANY CAPACITY, ERECTED IN MOST APPROVED MANNER, 
G 


INSURING SAFETY AND ECONOMY OF FUEL. 


WATER WATER TUBE SAFETY BOILER 


350,000 H.-P. IN USE, 


Selling Agents: 


MONADNOCE BLOCK, 
CHICACO, ILL. 


NEAVE BUILDING, 
CINCINNATI, 0. 


SECURITY BUILDING, 


ST. LOUIS MO. 


All wrought metal ; no flat surfaces 
or stay bol:s; four manholes give access 
to every tube. Quick and steady steam 
and thorough circulation guaranteed. 


THE STIRLING COMPARY, 


PULLMAN BUILDING, CHICAGO, ILL, 


ABENDAOTH & ROOT MB. 28 CLIFF STREET, NEW YORK. on, 


Boston Office,- - Room 17, 19 Peari St. 
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